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200 fost in length ht forty feet from its top, In 
two places narrow apurs will be-cut down 
thirty“fect, and at the top of the pass there 
will be twenty ft taken off its height. 
Here, at an elevation of 0,222 feet, the third 
Enspection Bungalow will be 
built. The two already ad- 
verted to are being built in the ordinary Assam 
etyle of thatched roof on posts, with bamboo mat 
walls and flooring, costing ubout Rupees 250 each ; 
Dut such will not do at this elevation. Good rub- 
ble stone walld, chimniés, and plaukcd flooring 
are required ; and it is Sioped that Government 
will sanction Rupecs 1,500for each Bungalow in 
the Cossyah Hills, as it is imfissible for the Road 
Micers to live in tents during the greater pact of 
the year without losing their health; and as a 
matier of tnere economy it is cheaper to provide 
weather-tight accommodation than to. hav: 
frequently unfitted for duty through sickness. 
21, After reaching the top of the Pass, which 
I will call that of Nongrimehiila, (for the village 
of that name is within 24 miles,) we enter upon a | 
country of long flat valleys and bare ridges grim | 
and sterile in appearanve during winter Trem the | 
almost total abscnce of trees, but during spring 
and summer spread with a richly tinted earpet of 
wild flowers and berries. Where, too, the soil is 
best, hundreds of acres of potatoes, planted in the 
“lazy bed” fashion of the Irish peasant, shew its 
richness by their luxuriant growth, and prove the 
fitnesmof the ¢limate for European erops. The 
cattle also, by {heir size and slecknets, evince the 
nutritious property of the natural grasses, and 
suggest speculation as to the weight and quality 
of the Leef they might produce if etall-fed in 
winter with the turnip, which the potatoe land 
would undoubtedly supply. ‘The Cossyah has an 
iden about manure, for he knows that the size and 
yield of his plitatocs depend upon it; but the 
ordinary tep-dressing he gives his land is burnt 
turf ond rock after the manner, ox I om told, of 
the Cornishnten. 
22. The flat valley country extends with , only 
© “one interruption for ten miles 
Gowkate, tO mike Sitio direction of the line 
of road, and widens out. to great breadth in the 
neighbourhood of the Village of Marpana, stretch- 
ing up on the broad flank of Dinghai, which rolls 
ap its massive out-line in the eustern horizon to 
‘a height only $70 fect less than Shillong. The one 
interruption alluded to is the second terrace of the | 
Cossyah upper plateau, the rise from 5,200" to 
5,600. Except in temperature there is no difference 
between the two ; therclore I have deserilied them 
asone. This rise is arranged at a gradicrit of 
one foot in twenty-seven along the face of a hill 
presenting no special viflicultics. 
28. Under the Village pf Marpana the road 
Govtutts,t0 mie, “ROLE Shrough a chasm 
y formed by the river of that 
name, and this will constitute one ‘of tho miost 
picturesque parts of the line. The river rushes 
from one flat valley to the next through & narrow 
qpening between two ranges of cliffs, s0 narrow 
that it is not seen until the gurge is entered. 
From the cliff on the left bank the road will be 
cut, crossing the river where it turns sharply to 
the east by a bridge of about fifty feet span. It 
then gently desoends at one foot in thirty-three to 
a highly cultivated valley, which’it first touches 
and then slips over a low pass into another fine 
leading to th8 Kukeee Nullah, I feel con- 


Oowhatty, 64 miles. 





























fident that this, portion of the line will elicit 
approbation, 
24, The 


Gowhatty, 74 miles. 


Kuksee, lovely as a Devon Brook in 

ite “elegr deep pools, and 
sparkling. rong its mos 
banks glowing with yild féwers and the bright 
strawberry, with here-and there a rugged tock to 
force its calmer Leautieg into stronger contrast, 
hounds the Inst of the open, valleys north of the 
© Wailing Waters,” the rock-bound and terrible 
Ooniceam, Through oak copse, birch, and rhodo- 
dendron the road gradually ascende,to a pass 200 
fet above the Kukéee, from which pass it winds 
down to the Oomeeum, erossing the river just be. 
fore it is thrown into an abyss more than a 1,000 
feet in depth. In th ascent a chasm of sixty feet 
has to be bridged, and in the deseent about one 
quarter of a mile of very compset slate has to 
be cut through, otheryise no extraordinary diffi- 
culties occur, 

25. From the Oomeeam the line ascends at 
first at a gradient of one foot in thisty along. the 
very precipit6us hill-side which¢slopes down to the 
river. Here the excavations will pe heavy fe 
about one mile, but the rock is not compact, an 
will offer no great impediment to the work-people, 

‘Near thePViliuge of Mar- 
hreegoo the line joins the 
present road from Moflong to Shillong about 

P three miles distant from the 

Gowhetty, 8 mil western boundary of, the 
Station, At this point, after crossing a tributary 
of the Oomecam, a fertile valley is {cHowed up to 
the west flank of the Shillong Moustain, tthe gra- 
dient being ono in fifty-five and the distance four 
miles. ie 

26. Having described the line as far as Shil- 
Jong, Iwill state what work has already been done 
between it and Gowhatty, the cost, and our imme- 
mediate requirements; but in doing eo here I beg 
to be understood as not in any way depreciating 
the project for the extension of the ine of road to 
the Sylhet Plain. Without this extension the 
project would ye but a half measure, anq its great 
political and social advantages would remain un. 
developed. Besides, I state the opinion of the 
Civil Authorities when J say that without a cast 
rod to Sylhet it will be impossible to keep Shil- 
long supplied with ordinary provisions. 

27. Ae I write, it is just a year since I com- 
menced exploring the country to the south of 
Gowbatty, and we now have the rond (with the 
exception of a break of about ten miles) open 

for ponies or laden mules. 





Gbwhotty, €2 miles, 














dented for om thee7th dese 
sol eon oaee ‘Those ten miles will, I expect, 
Now 138 of ath Decanter be complefgd by the time 
B69, and. ABI2 of 


this Report. is-in the, hands 
of the Lientenant-Governor. 
‘There are narrow pfxccs wherd'little coyld be done 
without blasting, foe although long sinee applied 
for, neither tools nor powdes have been sent fr 
Calentta. ‘ 

28. .We have enffered from the want of Officers 
and subordinates generalfy. ‘Iwo Supervisors 
were sont up Inst year. Each returned to Bengal, 
within a month of their. arrival without having 
done one day’s work on thé road. ‘ 

‘To Lieutenant Nutt he Executive Engineer. 
of the Lower Assam Division, is:dne the progress 
of the work dasieatye oes ry and: he gnder= 
took it when his ‘were fall ¢f-pttier impor. 
tant works. It will be rememberdd ‘that 
‘out a bill road at Bxed.-gradients ina: cogny 
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covered with Assam jungle im no light. work. 
The only subordiriates Le had tq assist him were 
‘Assamese Sub-Overscers, all temporary, but one 
atterly uneducated gand averse to work in the 
hill. Thisgne wng a notable exception, Sub- 
Oversger Khusnood Was-plaged by me to open cut, 
upon my Hing out, sixteen miles of the road in 
the Cosgyah Hills; he dig this, qnite nnassisted, to 
my entire satisfaction-at a cost of Rupees 2,000, 
including timber bridges over four considerable 
streams, 

29. In August Lieutenant W. P. Tomkins, 

x. &, arrived as Assistant Engineer for tho special 
charge of the road. He went to work at once 
with vommendable zeal, and I look to his here 
laying the fonndation of a ~3eful and honorable 
career. If permitted to complete the road, as 1 
originally propoted, it will be a noble work, and 
onc of which those employed on it may be 
roud, 
P30. ‘Tho wantuof labor has, of course, beon a 
great source of trouble and anxiety. It is not 
solely the result of'a paucity of inhabitants in the 
squutry ; aqgood deal is due to the want of As- 
sistants and fit subordinates, because had they 
been available work conld have been commenced 
at many different laces, drawing lubor from -the 
neighbourhgod which qpuld not be induced to 
move to more distant parts of the line, 

81. The entire outlay up to the present date 
has been Rupees 14,695, and upwards of soventy 
miles are open toa minimum of five feet in width. 
This sum includes all expenses in surveyins and 
laying dat the first trial lines; in carefully  sur- 
veying for Estimates thirty miles of finished 
Yridle road; in a mile and a half of very heavy 
earthwork in the Gowhaity Plain, where the road 
passes through inundated ground. ‘This earth- 
work is still incomplete. In building temporary 
timber and bamboo bridges over evory stream ; in 
cleuring jungle for fifty feet on cach sido of road 
for twenty-five miles; in building one Iuspection 
Bungalow and commencing another; in building 
numeroug shede*for tools und hutting voolies, and 
in carrying out provisions fur them and Ustablish- 
ments generally. 
+ Upon the whole rond ,the average cost has hen 
close upon Rupees 200 per mile, which includes 
Valances in hands of disbugsers and contractors, 

$2. Considerable interruption to progress has 
been occasioned by the necessity of sending out 
trom Gowhatty all requisite stores, provisions, and 
tools; carriage for sach draws a nfhmber of laborers 
‘om’ road work, and disgusts many more who 
object to be made porters of. Tam now in treaty 
(through the eps ready assistance of the Olfiviat- 
ing Commissionot of Assam, Mujor Agnew) with 
a Bootan Chief for the purchaso-of a dozea mules, 
which will, I trust} be a source of relief to all 
parties, It may form the nucléus of a mule train, 
which will hereafter prove a great boon to the 
geperal poblio of Assam seeking health in the 
Sossyah Hille, 

fe are establishing’ shops for grain near all the 

Inspection Bungalows, so that, 1 trust, ere loug 
‘the road may be travelled without, inconvenicnco 
or hardship. . 

88.° Your letter No. 5891 of the 9th. October 
last, authorized the opening ont of the road to ten 
feet in width previous‘to aubmission of Estimates 
fora cart road wet ee et wide. : 

1g. ob in 01 reddy commenced, but 
kannst await ‘the reosivt of: tools and 























powder, L beg forcibly to point out tho loss of 
lnbor whieh opening the road y piecemeal pntails, 
I would infinitely rather have an order open 
out to twenty-{our fect at 6nee. For instance, a 
cli has to be searped first to a width of ten fect 
then to twenty-four. In #he first operation the 
difficulty of obtaining the section will be nearly as 
great as in the second, and the two will cost nearly 
double what the second might have cost along 
"Then again, in many places the width of the rmd 
is obtained by dry stone revetment walls, some- 
times very heavy work’, ‘The oBening from ten 
feet to twenty-four sweeps these away. In not a 
few places spurs and Adices have to be cut through. 
The labor is doubtd by first having to exeavate 
and earry away a section for ten fees and then 
again for twenty-four. 

Store, too, obtained from the excavations is not 
required for temporary timber bridges, ang ix 
therefore tumbled off the ten foot road. But when 
the timo arrives to build the permanent brides 
the same stone would be very valuable. Again, 
the day a portion of the twenty-four feet road is 
opened carts may at once ply on it, economising 
labor and providing carriage for building stone, 
lime, and girders for bridges, whereas a ten feet 
road is useless for anything but coolies or mules. 

Tam further of opinion that an Estimate may 
he equally correctly framed whenever tho road is, 
as at present, suffiviently passable to be measured 
by chain, as when it is ter feet wide, 

St. Under the above explanations I trast that 
IT may now be permitted to prepaee the Estimates 
for the twenty-four feet: road, and commence upon 
Min anticipation of sanction. Instead of being 
deterred from urging this course by the paucity of 
labor hitherto experienced on the mere prim 
nary work, I feel confident that we shall obtain 
ten times tho amount of labor when the fall extent 
of the work is understood by the hillwen. Of 
course, I trust to Government giving ‘mea suffi- 
cient umber of subordinates for so large an 
undertaking, * 

35. I will now deseribe the fine I have seleot- 
ed for the descent from Shillong to the Sylhet 
Pluin, which, for reasons stated, differs somewhat 
from the linc I examined in 1862. The highest 
point reached by the road at Shillong is by aneroid 
6,095 feet above sea levi ‘The Sylhet Plain is by 
the same instrument fifty-two fet. The bare 
required for such descent wt a continued gradient 
of three feot in 100 is thirty-six miles nearly. ‘The 
intervening Valley of the Bogopance and the neces- 
sity of keeping as near as possible to the water 
sled line, to avoid a mass of difficulties which the 
wellekuown precipitous walls lining the southern 
face of the Cussyah range presents, obliged me to 
inereaso this base te fifty-three miles, | But this is 
no drawback to the gxcellenco of the line, because 
an unbroken aseeitt of three feet in a 100 for ao 
great, a distance would havo becn very sovero wy 
draught cattle, and the selected line in no place 
proceeds very taucl ont of ite true direction, 

36, - The difficulty was to find a base of suffi. 
cient length whieh-did not run us into the great 
natural bastions of sandstone abovemsntioned,, 
and which would not necessitate zigzags, these 
most objectionable make-shitts for avuiding difi- 
culties in hill roads. This was the objection T 
found to the line explored in 1862, vide pamgraph 
6 of letter No. 806 of 9th December 2862, when 
I came to lay it out. 
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T first of all examined tsvo lines running through 
Qherrag Poonjee, (which Station 1 slfould have 
liked t&have lrought on to the line of road, one 
to the westward by Cllah, the other taking the 
line projected by Lieutenant, Yule (now Colonel 
Yule, o. w,) in 1842, Jif the incline from the coal 
mines to the plain, Both 1 found led through 
very diffieult ground, and would have entailed many 
aigzags. Besides, Cherra standsimmediately over- 
Jodsing the plains at a height of 4,400) feet above 
them ; such a dilleresee ole level would jrave re= 
quired 9 base of at least fiventy-two miles, where- 
ag the distance by footpath is not above eight. 
This would not only have ben a highly nnpopalar 
feature in the road, but wouldn reality have con 

























sigerably inereased the distance from Shillong to the 
plhing, as the country between Shillongand Cherra 
undulates too steeply for u cart road upon the line 
of the present path, and this would have necessi 





tated several inclines quite out ofthe true direc 
tion, theraby considerably lengthening the dise 
tance beyond what it is at present. 

87. I then tried the line which I explored in 
1862 through Lailankliote, deseonding from the 











gorge by the stream which flows southward 
towards Ponduah, bub this led thro 
ground that for miles 1 vould not ob 








footing. ‘To explore the line for a_ hill 1 
the glens and ridges are covered with jungle, and 
to lay it out at a restricted 
such different operations that it is almost im- 
possible to estimate by mere exploration cither 
distances or ditheulties, 

38, TJastly tried a line through, Lailankhote 
down the long spur passing Nonkredem, the 
residence of the Rajah of Khyrim, and ubutting 
on the Sylhet Plain at Lukhet, Here I found a 
possible base line through a country generally 
favorable (with the exeeption of four miles near 
Nonkregem) réaching the plain within twenty 
miles of tho Station of Sylhet. 

In my letter above quoted I snggested that 
the southern terminus of the road should be at 
Chattuck, because that was the highest point oa 
the Soormah that steamers could reach al all 
seagons of the year; but it has since been pointed 
out to me thut Chattuck is no base from 
which supplies for Shillong could be drawn, 
and thot anless easy communication is established 
with Sylhet, there will be great 
& the troops and residents ut Shillong being 
hard-pressed for provisions. Again, “it has 
occurred to me that, as Shillong is looked to as 
the groat sanatariam for the hundreds of European 
Planters who will ere long overepread Cachar and 
Sylhet, it is but right, provided there is no fufal 
objectiqn, that the southern approach to it should 
be froma central point, snch as the Town of 
Sylhet. Also the approach to Chattuck from the 
north is through an inundated gouatry barren of 
cultivation, whereas that to Sylhet is, with the 
exception of foar miles, éultivated; and only 
inundated to 8 more moderate depth. Further, if 
communication “with the Chattuck Riv 
thought to be » suatter of necessity, a branch road 
to Companygange from the direct, Sylhet line 
would be a sitaple matter, In my Report on the 
Sylhet and C Road under preparation, I will 
revert to thissabject when suggesting a further 
expmcsion, hee lines of communication in 
the Sylhet and Mymensing Dietriota, 

39. To Say totter of the 9th December 1862 I 
‘was led into error aacto the’ probable distance from 
























Gowhatty to Chaftuck, which I stated as about 
104 miles, The almost impenetrable mass of 
jungle which covered a portion*of the hills between, 
the Cossyah range and Gowhalty prevented my 
seeing much of the sinuosity qf their qontour, and 
my endeavors to reduge the*general gradiopt to 
a rate not exceeding ont in thirty haye considerably 
alded tothe distance, which will now be, from 
Gowhatty to Sylhet, 154 mjles, ‘The distance by 
the old mountain road vid Cherra Poonjee is 142 
miles, Considering that the tirst is to be a cart 
road with no gradient exceeding ong in twenty. 
five, and that tke second was laid out without re- 
ference to gradients at all, exeept that at which & 
pony could climb, the result is more favorable 
than that ordinarily tained in hill roa 

40. 1 will now examine, in detail, the line 
adopted from Shillong to Sylhet, of which about 
four miles inthe Valley of the Bogapanee is open 
fect in width, dnd the rest only laid ont, 
truetion of a bridle road is delayed for 
want of a enlordinate to take charge of it, and I 
fear i{ one isnot posted shortly as asked for in 
my letter No, 762 of the 21st September lasg, 
that all tne work of laying out will be lost. 

41. Leaving the western shqulder of Shillong 

« at. 6,088 feet, the descent of 
GOUdeet to the térrent of tho 
Bogapanee is cifeeted at a 
gradient of gne foct in thirty-three for four miles 
and nearly level for two. ‘The hills are bare cand 
covered with short grass, ‘The geological forma 
tion presents few difficultics, This is the chief 
iron region of the Cossyah Hills, and*largé quan- 
tities are continually being taken to Lakhet to, 
barter for grain and the produce of the plains, 
The projected road will nssist this traffle greatly. 


The ereetion of a stone bridge over the Bogd- 
Gomtaty, 90 wit, Fauve with timber. platform 
was commenced last year, 

but a very great rise in the river swept away the 
contre pier Lefore it was half built up, and a fresh 
project, avoiding any intermedigte pier, ia now 
under preparati€a. é 
Four miles further down this river an iron suse 
pension bridge was buill, about, 1844, bat vos 
swept away Ly an extraordinary rise in ‘the river 
six years afterwards. 




















Gowhatty, 86 miles. 





I believe that an entirely atone bridge of one 
opening of ninety feet span will prove the best 
structure for thig very troublesome torrent, 

42, After a mile and a half.of ascont through, 

huge boulders of granite the 
ore road reaches Lailankhoto, 
where it crosses the Cherra PO¢njeo and Jowai 
Road, ‘The ascent is easy, and with proper ‘vlaste 
ing tools the formation of the zpadway will not be 
difienlt. From the ikhgte plateau tommen- 
ces the steady descent to the Sylhet Plain, w 
broken, except by a few level” portions, and it is 
between Lailankhote and Non where the 
only real difficalties of the line’ are met with. 
‘The hill sides are there very steep, and the rock 
lies near the surface. It'ig, according to Oldham, 
ofthe metamorphic series, and is tedidedly difi- 
cult to work. es 

48. The first difflealties are eansed by a sudden 
break or wall: in the spor of £60 feetin depth. 
This obliges us ta,outtbe road. ut df the:steep’ 
hill side facing “the east,..which i 


rocky nd protons - There is no ater sro 


Gowhatty, 03 miles. 
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line, and so we muyt face it. After renching 
the bottom of this wall at 

Gowbatty,08miles. an obligatory. point called 
Goninsty,10¢ miter. + Roloo, we skirt a peculiarly 
« isolated bill and pass on the 

water-ehed dine following it to Nonkredem. In 
several places it iSenothing but rock forming 
narrow sharp ridges, at proStut broad enough only 
for a very bad mountain path These sharp ridges 
will have to be cut, d8wo until a sufficiency of 
width is obtained for the road. As stated in my 


letter above quoted, it is 
toth 362, . * 
sin Beptember 166% scarcely poxsible tv have all 


this rock e€cavation effected without the assise 
finceof a Company of Suppers, or at lenst a body 
of men accustomed to blasting operations. 
have taught a few men here and there; but J can 
testify, from long experience in such operati 
that a mass of excavation in rock can only be 
successtully accomplished by the concentration of 
a considerablo force worked in a systematic man- 
ner. This canngt be obtained with such laborers 
as the Cossyuhs, who, although possessing a 
wonderful talent for engineering, wi) not remain 
atpqularly af work, and conseqently eanact be de 
d upon in a Joug and tedious ope 

After passing Nonkredem we return to 
ndstone for aation, affording easy ground for 
» hill road passing over grass slo} 
and there with oak woods. On tho opposite hill 
Cherra Poonjee ean be easily seen, but hetween it 
and, the line lies a tremendous chasm, i 

in width and 4,000 feet in depth, 

‘The samo easy ground extends the whole way 
down ill within a 1,000 fect above the Sylhet 
Plains, Occasionally rueks are met with, but no 
extensive cliffs. The hill sides are generally 
pretty cleat of jungle, and nothing could be more 

favorable for a line of hill 

road, At Tunginath, 4,400 
feet above the sea level, the 
coal seams deserihed by Mr. 










































Gowhatts, 114 miles, 


Seo Oldham's Geology 
of Khossia Hille, page 68. 


Oldham re passed. The 
distance to them by road from the plains will be 
probably twent;-five miles. | 


45. “At 1,000 feet ubove the plains commence 
dense plantations of Areca, 
« Gorka, 8 wile Je and Orange trees, for 
which the south face of the Cossyah and Jynteah 
Hills is famous. They grow on very little dupth 
of soil and over rough rocky ground. ‘Tho road | 
; will be expensive throughout 
Gomtatey, 127 miles. tone five miles of decent, 
but not more than ordinarily so in hill road work. 
There will be » good deal to pay for compensation 
for damage done to the plantations, probably about, 
Rupees 3,000-per mile, or Rupees 15,000 in all, 

46. It may be well here, where my description 

of the hill portion of the road ceases, to state what 
my opiv‘ons are now as tc'the mileage cost of a 
twenty-four feet road ncrnas from plain to plain. 
I stated formerly that it wonld be about Rupeos 
4,500 per mile, but that was considered by you an 
under-estimate, and, you preferred taking Rupees 
7,000 per mile. Assuming as the rates for excava- 
tion, Siapece 5 per 1,000 in soil, Rupees 8 in stony 
round reducible with pick-axe and crowbar, 
15 in rock and slate, where frequent blasting 

wal necessary, I estimate that there will be— 








56 Miles of the first, 
87), sovond. 
Tie os 





The section of the first class will give about 
2,64,000 cubit feet. per mile. ‘The section of the’ 
second about 6,33,000 per mile, The section of 
the thitd about '12,67,000 fer mile, Frfm tis 
wo have— , 





. 
Number Cabie Feet Tate 
of mile, “per mie. por 1,000, 
Rrist Cla 56 x 204000 Te, 6 = Re 
Seond Claw: 67 x 6.0 x, 
Third Chae Tx ag67oun xe? 
400 Masoncy Culverts, ut Its, 600 cach 





(Stone everywhere procurable.) 





750 Running feet of stone and © 
iron ridges, at Rupees 120 











per foot Bs, 90,000 
, peices 
Probable cost of road within 
the hills, 2 - Rs, 5,18,2089 
Do this has to ho added twenty 
miles of road in Sylhet 
Plain, at Rupees 4,000 per 7 
mile i » $0,000 
masonry and 
iron brides, provided the 
Peine and Gwine Rivers are 
d, at Rupees 120 per 
running foot, wy 8,000 





Probable total cost of road... Rs. 9,82,208, or 
6,000 per mile. 


lf the road may hereafter require 





Abont ones) 
to be metalled. 

47. Thave only now to desetibe the, portion 
of the linein the Sylhet. Plain, Jiis uot generally 
more than fifty fect wove the level of th , and 
is consequently liable to inundation from’ the 
hacking up of the rivers during the rainy season. 
‘This is more especially the ease immediately under 
the bills where the elevation ix still Jess than on 
the banks of the large ri that intersect the 
valley, the Soormah and Koosherarah, ‘Theso, 
hy tis deposit of wilt, are being grahuully tuised 
above the normal level. 
In any ease, then, a road éommunieating 
between the “hills and any town on these rivers 
must pass thro certain portion of low country. 
‘The direet line from Nya Haut, where the Shillong 
Road will reach tie plain to Sylhet, will pass 
throngh about four miles of inundated eountry on 
either side of the Peine River. After doin so, 
it reaches u highly cultivated rice eountry passing 
near Durgaum and Augajoor to the Salookes Ghuitt 
on the Gwine or Chinga Kball. rom the Ghaut 
4 vory heavy Iunded road cxista to Sylhet, six 

and a half miles distant. Tt 
is also bridged, but from the 
employment of bad material the bridges are falling 
into decay. 1 propose having both the road and 
bridges put into better order. ‘They have not 
hitherto been under charge of the Department: of 
Public Works. "Ihe Peine and Gwine Rivers will 
cach require bridges of 300 feet in length, divided 
into bays of sixty feet, Wrought iron’ girders 
‘upon screw piles will be most sujtable, 

49. In concluding this Report, I may atate 
that from what I now know of the Cossyahs I 
believe that this great work might be constraeted 
within three years. Bringing into easy communi, 
cation Assam and Sylhet, whilst at the same time 
it opens ont @ sanatarium for each, and extends 
the area of rich culturable Innd to the European 
settler, it affords the best. security against future 






































Gowhutty, 167 miles. 
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Jynteah outbreaks, and appears in all ite hearings 

‘to be a most desirable undertaking. 

. — 

From LAormawt-Covonst J.P. Besmne, 2. ay Seore- 
tary to the Government @f Bengal, in the’ Public Works 
Department, to the Seeretury tr the Government of India, 
Public Works Dopartment,—(No. 2502, datel) the 16th 
May 1864.) i 
Tus Government of India, in Proceedings 

No. 465, dated 30th Ja 1864, was pleased to 

approve generally of the proposal to construct two 

erbat ines of road in the Province of Assam. 

pway gong the,Valley of the Berham- 

pooter Hiver to communicate with the North- 

Eastern Districts of Bengal. and a road across the 

Cosayah Hills connecting Géwpatty, the principal 

Station of Assam, with the Station of Shillong, 

ang thence by the Jynteah Mills with the liver 

Soornah, in Sylhet, which is navigable for 
























ces was sanctioned for opening out 
vill road from Shillong to Gowhatty 
limited to an expenditure of Rupees $5,000, and 
from Shillong to the River Soormah on the 
Sylhet side at an expense of Rupees 5,000 
“3. ‘The accompanying Inspeetion Report of 
or D, Briggs, Superintendent of Assam, reports 
to which this sanction had been worked 
npon in February 
4. The Report is 
it shews el 























dnt 


very interesting one 
rly that. the uider 
sug of moncy, and that, the 
should not be further proceeded with without 
acenraté seetiongnd sury 
lis Longr the 
the greatest impor 
of this road with gradients for whecled 
carriage, and Major Briggs quite expresses the 
Lieutenant-Governor’s opinions when he describes 
it ag © bringing into easy communication 
and Sylhet, whilgt at tho same time it, ope 
sanatariwn for each w 
eul(urable Mind te the European settler, it 
the best security against future Jynteah out! 
and appears in ‘ill its bearings to be a most, 
undertaking.” 

6, But it war quite clear also that the work is 
of sufficient importance to he made at one 
























out a 
d extends the arca of rieh 
for 
ks, 
alle 














, 
separate exeeutive charge, and when Captain | 





Davies? services were made available, he was direet- 
eid to proceed to Gowhutty and report himsell’ to 
Major Briggs for employinent on the survey and 
construction of this road and of the new Station 
of Shillong; and he left this filly equipped with 
surveying instruments and with kome knowlege 
of the Division and dutics to be performed. 

7. Captain Davi 
of hill roads in the Panjab and his recorde:| energy 
pointed Aim out as a proper Offier to place im 
charge of the Shillong Road Division. 

B. Major D. Brigys has been inatrocted that 
the first thing to be done is te’ otitain au accurate 
section and survey, with a detailed Estimate, tor 
the construction of the road from Gowhatty to 
Shillong, aud that until this Betiumte is eubmitted 
and paseed, it were betttr not to expend any 
more money under the mileago sunetion given 
bythe Gcvernment of India, the total of which 
¢ not on any account to be exeveded. 

%. The Lientenant-Governor bas desired that 
attention should be at first concentrated on this 

tion of the road, and the Snperintendent has 
Poen informed that an Estimate may be submitted 

















to the construction | 


Assam | 


rienee in the formation | 


for opening out a bridle ronyi from Shillong to the 
old road from Sy}et, a0 that the communication 
with Sythet may ye maintained. 





From Ligorensyt-Cocowrs, .P. Brann, p. #, Sooretary 
| to the Governaent of Ibengal, iw thy Public Works Deu 
| partment, to Mason D, #35 Superintendent o® Works 

in Avsain,—(No. 2501, dated the 16th May 1864.) 

Youn interesting Repdst, No. 1702 of the 18th 
| February 184, las been submitted to the Govern. 

ment of India with a strong recommendation for 

[the formation of a now Division for, the Shillong 
| Station and road. 
|" "2. Captain Davies has been nominated by the 
| Lieutenant-Governor to the charge of this Divi. 

sion, and went up to gowhatty fully equipped for 

survey duties, : 
| 8.” As respects the road from Gowhatty to 
| Shillong the fist thing to be done, now thet 
| the trace has been opencll out, is to verify your 
| ancroidal observations with the cgrrect. test wl 
| a proper levelling instrament will afford. An ace 

' curate sections»! this portion of ¢he road should be 

submitted ay suou as possible, and unt) it is dong, , 

it wore better not lo expend any more money in 

j opening out the Jine of road under the mileage 

sanction n by the Governmet.t, of India, the 
‘total of waieh is not on unt to ke execeded. 
; 4 When a correct sf:tion and survey shall 

have Teen made, an Ustimate for completing the 
road inust bf"prepared ; and such a detailed proper- 
ly drawn up Hstimnte as edn be submitted to the 















































. | Government of India for sanction. 


‘Phe Licutenant-Governor world wish for 
| the present that attention should be eoucentrated 
| on the section of road connecting the new Station® 















‘of Shillong with Gow iy. ‘The shelter so ur 
gently required for the Ollicers employed on this 
“road may be ennstrucied as recommended in your 
Reports but there should be no delay in furnishing 
av Ustimate, with Plins, for the Bungalows which 


slare ty cost Rupees (1,500) one thousand and five 


hundred each, ‘The Bungalows to be constructed 
j for Rupece 240 each may be estimated sjmply as 
fore many sapelicial fect of temporary Bungalow, 
illustrating by a sketch plan the accommodation 
and constructyon. . 

6. Your description of tho road from Gowhatty 
to Shillong shews that itis aiquch more formid- 
ble work than was anticipated, and the experi- 
j enee gained in the construction of the Darjeeling 
| Hill Road has proved the necessity of great caution 
in proceeding with sneh works. The further 
experience obtained of the line of country since 
| your first inspection und report has already raised 
the stimute for a rond from Gowhatty vid 
Shillong to the Plains of Sylhet frém 44 lakhs to 
nearly 10 lakhs of Rupees; and under the rales, 
which are stringently enforce, no expenditure 
can be sanctioned in forming the road until 
a detailed Betimato based on gn accurate section 
is submitted and passed. The road, where blasting 
is required, need not be made wider than twenty 
| feet, which is sufficient for thb drain and parapet 
wall, whieh are required for-a hill road, leaving an 
available space for traffic of sixteen faet. 

7. Captain Davies, with the Assistant Epgi- 
neers attached -to the works, should thefefore 
proceed with all diligence to complete the a 
and to collect the information 






































im to prepare the" Blaan aad” dations, far he 
jim to prepare the Plans 
section of road from Gowhatty aa fara Shillong, 
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$, The continuation of the road aud its com. 
pletion to the Plains of Sylhet sis another matter, 
Pad Lam instructed to say thyt the Lieutenant- 
Governor is not @t present prepared to 
your first plan of raking Chattuck the terminal 
point of the row for which very good reasons 
Trero given in your frat Report. 

. "Foc the present it would be well, perhaps, 
to open out a bridle rond from tho new Hill Sta 
tion to the old road fron? Sylhet, and an Estimnate 
“for doing this may also be submitted. 











from Mazor D. Baroos, Superintendent of Works in Askam, 
to the Chief Engineer, Bengal,—(No. 310, dated the 25th 
May 1864.) 


T wave the honor-to submit a Map, a sheet of 
Sections, and an Estimate drawn ap by the Eee- | 
cutive Engineer, Lower Assam Division, of the 
Choygong svetion of the Aevam ‘Trunk Road, 
completing, with tho exception of bridges, the 
Estimates for that work, frou Gowh.tty to Choy- | 
mo, beng ix miles, in the Goalparah direo- 
itn. The Estimate is only for earthwork for 











jatiyntion to the 





roawns given in the Report, aud amounts to 
Rupes 59,118, or about Rupees 3,700 per mile. 


2 


‘Tho Vine adopteu’ is that sketched out in 
my first Report on the Assam ‘Trunk Road sub- 
mitted in May 1863; and, alttongh with | 
the “highest flood Tine shewn in the Plan, it | 
Jooks owinously low, yet it is tie best obtain- 
able, and, fer the reasons wiven in th: 
port, I entertain no fears of its stability. In) 
Ghat’ Repovt I suid that the drainage of the Assam 
valley ebbs und flows, as the Berhampooter rims 
to ite flood Jevel and falls; so that a bund road 
ruhning up and down the valley, parallel to the 
river, will serve to restrain the volume of water | 
otherwise Unrown over the country, and the return | 
ebb will be correspondingly diminished. This 
assists in the reduction of waterway in bridges. | 


3. The great height of raising acesrding fo | 
tho Executive Engineer's scetionsallowing the road. | 
way'to be two feet above highest: flood level, is 
IN 14 feet, and that only ‘for a distanee of 200 | 
foot, ‘There are only 2,70u running fuet, of russ | 
ing ten feet high or above s. 


4. In depressions where it 1s doubttul whether 
Wridges will be requisite, it is preposed to cou. 
stract an embawkment half the width of the 
way, in order to test the necessity of a bridén 

5. Tho Executive Engincer defers his Hstimate 
for bridges until the result of this seasori’s rains 
upon {he earthwork is known, But I would re- 
commend sanction to the collection of building 
material along the ‘ine as soo. as the ext work- 
ing seagon commencer 













































6. In my preliminery Report on the Trank 
Road, I considered that besides culverts a girder 
bridge across the Kulbog, of fifty feet span, and 
two bridges, each of two openings, of sixty fect cach, 
over the two channels of the Koolsce (called in 
Mr. Nuthall’s Report the Chowrie and Kylas Nud- 
dees) wguld suffice for this section of the line, 


“Toit is very difficult to say what these two 
ire. When united within the Cos- 





| the upper and centre sections, 






\Si 


its rise to the east of Nunclow, drains abont 706 
square miles, On reachin the flat valley cof 
Assam, the waters of this®river spread put itto 
vast Jakes, which dischayre int the Serham- 
pooter by means of tho'two channels, of which 
i by ‘thy Exeentive Engineer in 
accompanying siicet of deawi Bat to shew 
how little iniormation ean, in this instance, be 
gained from ions, I beg fo dire 
tions of the eastern ch 
called the Chowrie. The area of waterw: 
the site of erossing “during tbe cold season 
uppears to be 1,396 feet, whilst half a mile below 
it was only 900, and three quarters of u mile 
above only 738 feet, The full in the country is 
only 220 feet in’ one and a quarter mile, But 
the fall between the surfaces of the stream at §he 
upper and lower Stations ix 5°52 tert, and the fall 
of the bed 5°72. Ltrs a remarkable fuct that the 
hed of the nulluh at site of bridge is 6-3 *feet 
lower than at the Staticn half a mile further down 
the river. 
8. 
Nuthall’s 
tiou shews an 
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In the western channel, called in Mr. 
ap the Kylas Nuddee, the lowest sec- 
area of about five-sixth less than, the 
‘amileabove it, ‘Phere is absolutely a 
i the bed of the stream of 0°30 feet between 
and a fall from the 
the lower of 4°04 feet. In fact, nothing 
determined about these rivers until the 
d road through ti country is made. 



















upper b 







embanl 





The style of the bridge + Jopted ‘on the 





un River at Toposi, inthe First Division, 
Grand ‘Pronk Road, would be very suitable for 
tLese shallow streams. 


REPORT. 


‘Tue present project is to complete an en.banked 
roul from Gowhutty to Choyzong, about twenty- 
throe anda half miles, across a” pontion of the 
country so heavily inundated during the flooda of 
the Berhainpooter that it is at present quite ime 

ssable, expt during the dry season, except by 
Of this twenty-three and a half miles the 
anda half miles haye been already sur- 
vyed and estimated for, and progress has been 
made during the last three seasons in the portion 
known as fonr miles west of Gowhatty : an inter- 

portion between this and Gowhatty 
also been estimated for, but work not yet 
commenced in consequence of the Estimate not 
ing yer teceived sanction. ‘The seventcen miles 
included in Uke present project will complete the 
road thus far. There is but little to he said in this 
on work now proposed. The line has 
n selected with eare mud was determined by 
the fact of the Lanks of the Berbampooter beinie 
the highest part cf the country, the general 
surface of the country sloping inwards from them 
towards the hills, under which, and at ircegular 
intermedicte distances, exist lurzevmarshes at all 
times of the yoar, which in the rainy season 
become perfect lakes. ‘These it was necessary to 
avoid, and the road was thus run passing’ the 
villages bordering the Berhampooter. ‘The above 
applies us far as the fourtcengh mile from Gow- 
hatty, where a break occurs in this general style 
of formation, and the-banks of the Berhampooter 
become irregular, and in many places 19 low ak 















































shagnele 
ayeh Hil rious to deboushing on the plain, 
‘hip djem the" Dareapance ‘iver, which, having 





to be overtopped by the floods, A backbone as 
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it were, or ridge ranning across diagonally in o 
squth-west direction, @nly broken in one placo 
where {the floods live apparently forced their 
way through at the Bgzmara Bheol between the 





sixteenth and seventcenth miles, has hore been 
y= 


taken advantage of ang fuilowed up to the twe: 
aecond mile, where it merges into the low lands 
the Churre Nuddee. Beyond this to Choygong 
the road has th be forced through heavily imunda- 
fd land, which there is no avoiding. A portion 
of this from t 
fourth mile way. formerly, partially 
never sufliciently high to pvertop the floods which 
have thus 
Estimate, however, no allowance has been mado 
for this old work, as its ditches are so close to the 
fant of the embankment that they will require to 
be re-filled, which will entail as much labor as will 
Ue saved by the cmbankment previously formed 
frof them. 


As rezurds bridging no project 
Belween the vinth and ten miles exists an over- 
flow of the floods from the Berlampooter. 
remains to be proved whether it will visable 
to bride to allow this to eross the roal, or to Teav 
it to drain itselé off after the fvods subside, 
The nkment has heon completed through 
thin season, so thata finite result will be arsived 
ut belore next working season, 

































yet offered. 

























Besond this merely small enlverts will be re- 
quired at intepvals to pass olf the surface drain- 
agerot the villages aud lands between the roud and 

‘Pho necessity of these can be more fully 
and satisfactorily determined by examination then | 
calculation on grounds go coutinuously inundated 
as is this at certain seasons. ‘The above remarks 
apply to all culverts for surface drainage alone 
throughout the line, Besides these, however, 
are threo actual water-cour 















first, the | 
Kallagjun, is an inlet from the Bechampooter, 
having the dame charaoter ae the Khuna Nudes | 
in the fourth mile west of <iowhatty, for the brid,s- 
ing of which so'many references have been made. 
Whatever is eventunlly decided regarding the 
Khuna Bridge, will necessarily form the rule for 
the design for that over the Kulbag, pending 
which, I imagine, it would be unadvisable to sub- 
mit any design. 


The other two are branches of the Burapani, 
which flows from the Cosayah Hills and Lifur- 
cates after leaving the hills, I have provided all 
the usual data for the culeulations of the neces- 
sory waterway of these bridges; but would offer 
my apinion that it is improbable, considering the 
small section these actual streams huve, in eompa- 
rison with the enormous extent of inundation 
round them, that any 6f¢he usual calculations 
would give un accurate result, Though my sec- 





tions have a considerable fail in the beds of theso | 


riyers, yet suh falls are ‘merely local, as may he 
seen irom the genoml run of the country in 
longitudinal section, 


The cross sectious also. vary greatly, aud fre- 
quently the course of the rivers is altogether lost 
in the sgjlning owampe I believe: that more 
eecfain data, shewn: in t croes 200 
tions, &p., will be obtained in completion of 


duilly broken igto it, Tu the presont | 


| 





| 





From Lreorawant-Cotowen J. 
tary to the Government of Beugal, in the Pnblio Works 
Department, to the Becrotary to’ the Government of 
India, in the Pubife Works Department,—(No. 9603, 
Gatod the 2lst July 1864,) 

Revenntva to the orders marginally noted, on 
the eubfect af "the Assam 

‘rank Road, I am difected 

dy the Lieutenant-Governor 

Denert= to fabit, for the consider. 

ation “and orders of the 

Government of India, the accompanying Estimate* 

as revised in this Office, 

yigX™ 12 of 180405, which providesYor the eurth. 
nS work of that pertion.of the 
‘Trunk Road from a point six and a half miles 
west of Gowhaity taghoygong, a ‘Thannah Sta. 
tion of some importance ‘seventeen smiles further 
on, at a cost of Rupees 56,498; the road for the 
| first portion out of Gowhatty being nearly com- 
| pleted under a sanction8d Estimate, 

| 

i 


Besvue, a. 2, Geer 






Ro. 488 of 30th Jum 
ary IMDS, fiom Gove 
mmint of India in the 
Publie ” Works 
aunt, 












‘The nature of the work ptoposed, and the 
iption of the country thrapgh whieh the road 
will pass, is deseribed in “the Report attached to 
the Estimate, ge 


dese 


| 3. Tam to explain, however, that the greater 
pats of the inundations referred to In the opening 
of the Repost is the spitl flood of fhe Berham- 
pooter River, which will be shut out from the 
country bythe proposed road which will be raised 
to a height of two fect above the flood level of 
| that river, But it is imps le at present to 
| state, with any protence of aecuragy, 

way that will be required to pasa off the drainage 
of the country to the south of the road. The 
Superintendent states, in submitting the Bstimate 
for this portion of road, that the floods in the 
Assam Valley foHow the flood level of the Bar- 
hampooter as it rises aud falls, 90 that a raised 
eulanked road, more or less putallel to the river, 
will serve to restiain the volume of water other- 
wise thrown over the country, and the return flow 
will be correspondin gly diminisged. 

‘ 








4. In doubtful places, where it appears proba- 
ble that waterway may be required, only half the 
width of embankment will be formed in the fftst 
instance, with a view to testing practically the ex- 
tent of bridging requited, 
| 5. Tam ta add that the Chief Rugineer, in te- 
commending that sanction should be given to the 
Estimate, as now submitted, is* aware that the 
project is far from bemg as complete an it should 

. But there is no prospect of obtaining at 
present a thore complete and r@sble Estimate. or 
project, and funds and labor for the work are 
| available, The working is 50 short in 
Assam that adv&ntage matt be taken of it from 
the commencement, Théte is no doubt of the 
necessity for the work forming, as it does, 8 
portion of the Assam Trunk Road; and it: 
to the Lieutenant-Govergor to be in every. way 
desirable that the Estimate, which is only. for 
earthwork, should be accepted, the work 3 
been placed in progress, as shown in item No, 10%, 
of the Budgvt of the'fear, : acs s 


‘8... The Sarvay reveived from the ; Supe 
dent of Works in Asm, and.» eopy-of'' 





ae 





‘the embankments next season. 


of the country of @ amail’ scale: 
this Office, apt herewith, se) 
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From Conowit, R. Steactey, x. x4 Secretary to the Go= 
vernment of India in the Public: Works Department, to 
the Soerctary to the Gqvernmont of Hengal im the Pub- 
lis Works Departmeng,—(No. 25294¢duted Simla, the 271k 
‘August 1864.) 











In reply to you%letter No. 8603, dated the 
ast July 1864, Tim directed to communicate 
the sifhetion of the Governd® General jn Coun 
tothe Estimato, therewith submitted, amounting to 
Tupees 56,490, for thaeafthwork of seventeen, { 
of the Assuin Trunk ROad, from a poiut eight and a 
bull'miles west of Gowhatty to ChoygongThannal. 
Jam to request, however, that, in sending up the 
complete Estimates for ‘this portion of the read, 
wiention may be drawn to this Estimate, or to the 
expenditure actually incurred on the earthwork, 
so that the Governinent of fadia may huve before 
it a complete view of the cost of the works. 















From Mazon D. Buioea, Syperintendent_ of Works in 
Assam, ‘to the Chief Engineer, Vengal,—(No. 22, date | 
the 20! Muy L864.) 

As direoted in the last paragraph gf your letter 
No. BADL uf the® 9th Ociober 1865, 1 have the 
Iynor to for®ard an Abstract Estimate, by Captain 
Davies, Executive Engineer, Pourth Class, for 
opening the Gowhatty and Shillong Road to a 
width of ten Aeot, ‘amounting to Japees 61,46 
















1 


‘nearly double the amount whi 








anticipated being necessary for a ten Qt roid in 
my gNo. 762 of the2 Ist Septeruber It, and at is 


necessary that J explain the causes of dillerenes, 





$. Kirst, as reported in my letter No. 1702 of | 
the ish Reba 


fe 










ig it from seventy miles (my first 
six, which leseaiter may be 


lients and 





A mountaincus comutry evvered with heavy junsle, 
ofjadging the length to whieh the wloptina of a | 


fixed’ muxtmum grudicut may cary n roa. 


4, Segond, immny fiest Sketch Gatimate Td 
not contemplate spending Itup 





' 
in | 








10,000 on cin 
bankanents im the plains, whieh rather came inte | 
the grander project of a twenty-four fect Hl 





However, it was found vhat without these embark. 
ments over inundated egound travellers would 
have.to make detours olf the selected line, and their 
voustruction is so much to the eredit of ie future 
twenty-four feet road. 

6. Third, my Sketch Eatimnte did not inelude 
Rupees 1,800 for Over vers’ Baogalows, wisieh L 
have since: seen the necessity: of building, «in a 
wild country, gahject to much bad weatuer, hate 
ate nak safe rexideuecs for Eurupean Oi 
Overseers. : 3 

6. Foikth, since my Estimate went in, it has 
been nésedsury to rafse laborers’ wiges frum three 
ta four gunag per iderh, adding one-fourth vw the 
probible cost'of the works. 

7... ‘Tho last of thes causes adds 4) 35,00, or 
Bupete 8,750 to the first Sketch Estimate. The 
fiskatins Rapes 1,800; the second udds Rupees 
0,00; the first adds Bupecs suasoreteo x 16, or | 
Roped 10,032. An all Rupees 30,582, 

\ Pid; agaed: te the amoarit af Ries Sketch Esti- 
given tupesd 66,902, which is 
Minieow usked for." mie 























8. Up to date the work has cost Ruptes 23,000," 
and it is generally passalge for a wale. 
Ru 4,000 are granted ina the pressuby year’s 

t but Rupeew 46,000 are reqnared. 











he sirvey hus prostessed sixty miles, and 
the longitudinal anil erofs yeetion seven milee. It 
isexpected that the Estimates for a twentystoue feet 
road will be ready tor submission by October next. 














from Cavratn Fed. Daw 
Division, to Mazow | s 
in Assam,—(No. 18, datowipie 18th Alay Ls 


In 
your Memorandum N&@ i62, dated 
have the honor to f&ward an abstract Estimate for 
the ton foet read sanetioned, wind mew under eon- 
struction between Gowbutty and Shillong, whith 
1 solicit you will recommend for sametion, pending 
the stbuiissivw af the Estimate for the twenty-four 
foot. road, for whieh smyeys and scetions are now 
being malo. $ 


veyed by my Ass 
he ia now’ proceeding tof 
take a ine of levels aud er 
while line, 

The 
War anticipated, vi:shty 
of Rowlati’s Koad. (one b 


Feocutive Engineer, Sh 
sinitendent of 
) 


ordinee with tystructions contained in 
Sth instant, 1 





° 
a 




























yo niles have already been sure 
py Liemenant ‘Tomkins, and 
sh the survey and 
wetions along the 















nic has proved somewhat longer than 
piles to the junction 
ch af which, six riles 
to Shillons, another of three miles to 
P Asis the first twe miles ix opened 
e fall width for 1 te: feet road, and TE hope 
to reduce the remainder hy shvit 
tions, where the eradiem: will 



















ddgnit of it, qbout 





| four miles more, leaving eighty-one miles to open 


wet, 





3. This proposed toereet, Mm aecordance with 
your orders, Buvenlows at the Oomer Naddec, 
twenty-third mile, (nearly completed) ; at Paltiur, 





am Chilla, seven, 
eLioned. he two 
dU on posts, with raised mughin 
geryas roofs; the 
er ion, to be 
#5, pitir fre-placas. 


ty-seventh mile; and at Now; 
out of the nt sy 
ae 

Lor reed wi 
1 oamuich hi 
apc iis 
































Thir Fetimate dees not include the 
ditue of Kuper s 6610 fur whieb sannetion wa 
in Secreta rament’s ]eiter No. 
dated QU: Getuber 1863, for preliminary 


ture in surveying and tracing lines 











tary fo he Gi 

Deptemven : 

India in thy Police Works Depactats at (Se 

deed the 10h une ISG.) 

In continuation of my kttcer sof the 
16tir uum, Lam disertal hy the Lieets nant. 
Governor to submit the uecompanvioge Estima 
Yonether with a copy of a 
Jefter* from Captain Davies, 
Excentive Engineer at Shillong, to the address 
of the Suurintendent of Works, in Assam, on 
the subject of the roud hw under constrnction 
between Gowbatty and Shillong. ‘ 
Tn the letler from this Ofice No. 2418, 















’ 
¢ No, #8 of 18th ultimo, 











| dated'the 10th June 1863, sanction war solicit 


to anexpenditare of Rupees (1,000) ove theusa 
per mile for opening out this line «f communis 
tion’ as a“ sérviceable track in the Brat inatapee,” 








“aod the Government ‘of India was infomed by & 
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“subsequent communication, No. 5892 of the 9th 
October last, that thes Lientenant-Governor had 
@uthogized the commencement of work ; the road 
to have a wideh of ten feet, with a gradient not 
exceeding one in twerfiy-live, to be provided with 
rough timber bridges, aud the jungle to be cleared 
for filly feet on botlf sides; and that the sum of 
Rupees (35,000) thirty-five thonsand bad been 








appropriated for the work to be expended during: | 


4563-64. 


The Government of India, in orders No. 
465 of the 50th Januaryefast, was pleased to 
firta the authority thus given by the Li 
Governor to the expenditure of Rupees 85,0100 on 
the work in the past year; aud my late letter, 
No. 2502 of the 16th ultimo, with enclosure, will 
eve shewn the progress made up to February 














‘The Estimate now submitted amounts to 
Rupecs 69,464, and shews that, whilst a sum of 
Rupees 23,000 was expended on the work to the 
close of last year, a further ew of Rupees 40,0010 
has been provided in the Budget Estimate lor this 
year, 


5. The Estimate ineludes all the work and 


expenditure nec 
for a width of te Ui 

has been prepared by Captain Day’ 
Leen recently appointed to the charge of this 
road, and the work is in active progress, Under 
these circumstances, and with advertonee wy the 
detailel Inspgetion Report, of Major | Brigxs 
preyionsly subpitted, Lam to reqnest that the 





who has 








sanction of the Government of India may be | La 





given to the amount of this Estimate, on the un- 
derstanding that nothing further will be attempted 
than is provided for in the Estimate, pending the 
orders uf tho Government of India on the detailed 
surveys, sections, and complete Estimate, for the 
formation of a €arringe road, twenty-four lect wide, 
which thetSuperintendent of Works reports, under 
date the 20th ultimo, will be ready for eubmission 
by October text. 


6, Lam to add that the roud is reposted to he 
ay present “ genbrally passable for laden mules.” 











Momorandum from Mason D. Raraos, Superintendent of 
Works in Assam, to the Chief Kngineor, Bengal,— 
(No, 942, dated the 30th May 1864) 

‘Wrrn teferonee to the 7th paragraph of the 
Government of Bengal, Public Works Depart- 
ment letter No. 6891 of the 9th October last, for- 
wards the accompanying letter, No. 162 of 23rd 
instant, from Liewlenant Heywood, Executive 
Engirfeer, Sylhot Division, in which he gives an 
approximate Estimate, amounting to Rupees 
9,500, for constructing jhe bridle path froth 
Shillong to Sylhet Plains, fof which a cum of 
Rupees 5,000 was sanctioned by Government in 
the letter above quoted. The undersigned begs 
to state that {Ke amouny sanctioned is found in- 
adequate to cover the expense which would ba 
jneurred in constrneting a usefal mule track, and 
therefore requests that the Chief Engineer will 
urge upon Government the sanctioning of the full 
asiount of the Executive Engi Estimate, 
The Superintendent will take care‘that, in the 
even} of the cost. being likely to ba exceeded, 
prompt ufvasures will bo taken, 


Le 














From Lreerasant J, M. Hfrwoon, n. m, Qffolating 
Fxeeulive Dnginepe, Syihet Division, to Masox D. 
Bataas, Superintendent of Works,’ Assam Cirelé— 


(No. 163, dated the@3rd Muy 1803.) 
Wrr reference to your Memorandum, No. 181 





of the 13th instant, calling fér au abstract esti- 
inate for a bridle path from Sfillong to the Sylhet 
Plains. Ihave the enor to forward theasame, 





wont as well as] can calculate, As several 
portions of the ling are met even laid out, though 
the whole has beeu traverse&, it is impossible to 
an alsulutely correct estimate, Comparing 
the height of Tanganath, as determined by you, 
with the Aneroid Barometer 4,260 feet nbove 
Tacat, with the trigonometrical height 4448°39, 
it would uppear that Lacat is 188°39 above the 
evel uf thn 
‘The following Table will therefore give the 
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height of the yas fixed potnts above the level 
of the se 
. 
{ae : ry a 
| ald. | ay 
| anf of Pace # i hi 
Tetra pst tt 















| ga ined psn | ars 
| Point epponite Keonir at gis 
| Nock af the lead of the Sawalnlinng 

iver ‘ =| 3038 
Fixed point nl Sova 3,768 
Povat ag the bread of ticam 208 


Hago of elit ter west of Nonkraden | 
Ditto “ditty east of Nookraden 
Killor 
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‘The height of Lailangkote above the level .af 
the sea, according to Professor Oldham, is 5,708, 
eo that the heights as given in the Table are not 
far from the truth, ‘The gradient ordered to. be 
adopted being ono in twenty-five ; the length of 
the road from Lailangkote to Lacat would be nearly 
twenty-seven miles, but in man§ placemthe fixed 
points are snch that a slighter gradient is necessary, 
| Between Lacat and the neck at the head of the 
Sawalullung River every ineh of ground has to be 
taken advantago of, und the full gradient is given. 
Beyond this part, the Village of Sowah,-up to the 
point noted ag at the head of a stream’ near the 
Nonkraden aud Lacat road, the gradient must be 
in many places much more gradual, and I have 
accordingly allowed for a slope of one in thirty-four. 
From this last point to the edge of the cliff to the 
east of Nonkraden the gradient of 0 
five almost exactly strikes the fiewsd. poin 
rest of the road into Lailangkote will be consider. 
ably under the full gradient jn'most places, ‘Phe 
cost of the road will'vary eo much in different parts, 
that it is hardly possible t do any thing olse 
than give an approximation 


‘werk ia being carried on st, faut’: diferent! 
jaces— S 
P Near Lailangkote at 5,308 fest absye tha’ leva: 
of the sea, uae 
Near Nonkraden at 4,888 feet; abo 
of Near Somah foot above she 
fear Sowah at 9,768 ove 
fag 


the aca, vee 
Near Koondir at 2,618 feet 
‘the sea, ie 





















Woh 








am 


‘The eqet of openinigdont the road to six fect at 
‘the four places le ‘per mile a9 foNows :— 
On'the Lailangkoté Section 
Ditto Nonkraden 
Ditto Sowgh 
Ditty Koobdir 





Moan... te. 285 nearly. 
. 





‘This ip taken from eome of the daily reports, 
tnt the expense incurred up to the end of April 
shows an avegaize of $45 Rupees per mile, owing 
to the extreme diffioulty experienced in the: Luis 
Mugkote Section, where the average per mile was 
in Mareh 408 Rupees. 

I therefore calculate the e6% of the eatire road 
as follows: 

Lacat to the edge of cliff to west of Nonkraden 
(4,888) 24} miles at 250 Rapces. 

From point (3,888) toa point abont 24 miles 
from: Lailangkot@, 6 miles, a 500 Rupees per 
mile, ‘ 

, The last Q miles af 150 Rupees. 

Thia gives a sum total of 9,560 Rupees fur 
opening up the path to a breadth of six fect. 


g Mbshract of Bspenses. 


Items of Work. Tato, | i jae | 














satin aati 
res caraedaeed eee ene 
‘From point (4,583) to point i 

ri Gr aa 
‘THe leat Gb miles ot we 150 4 ‘376 








From Magor 1). Grrees, Superintendent. of Works in 


Assam, to Linurgnant-Cononzn J, P. Bgaprx, &. x. 
Chie? Knginecr, Bengal—(No, 657, dated the 22nd 
a Juno 1864.) ing: 
T nave the honor to acknowledge the receipt of 
your letter (Secretary to Government) No. 2501 
of the 16th ultimo, respecfing the Gowhatty and 
Sylhet Road,” 
es * * * 

8,: With weferenco to the 8rd and 5th para- 
she of your letter, 1 beg to represent that 1 

ve just, completed an inspection of thu line, 
carrying ay oes on mules, and that, with 
the exgeption 6} fow placer, where projecting 
stampe of trees had boon corelescly loft, thoy had 
not tobe goloaded mt any poimt.- Further, on my 
retnrin to. Bovhaitrg breakfested one morning 
06,500 feet of slongtila ‘with a temperature of 
it ho “following day at Gowhatty 








with ure of 84°, The mules arrived 
the aay ing ‘Until within the twelve 
miles atty, when ie Jaet denon ie the 
Assay. Malley engen,: the is never lower 
thea | 00 fase ative level “of aga. “No member 

ichinent, nor that of Cay Davies’, 





feisera although the elas had’ well 
in ; whiigas Ezeturndd 6, Gowhatty to ‘sce one 
Bionie oldcianevant,. whom. [icbad‘left et home, 


die within two days of my roturn, and Captain 
Davies to find nearly all the servanta whom he 
had brought from Calcutta ills ho 

About the same time pegsons who had come 
by the old Nunklow Road, employed in the Survey 
artment, arrived allmpce or less, suffering, 
froin fever, ‘These faet# prove the general salu- 
rity of the line occupied by the new road, and 











the easy journey whieh it will eventually be from 
Gowhatty to Shillong. L 

4. The work at preset going oh is making 
the road wide enongh' dor the afe pastage of 





beasts of hnrthen, s9 as 49 enable us to move our 
tools and stores witheat the help of coolies, 80 
dillicult. to proeure, » Also the correction of parts 
of the line unnecessarily long by reason of enter= 
ing deep inflections, which the removal of tite 
nzle now permit us to see and to uvoid, 
h will very materially shorten the dis- 











and wh 
tance from Gowhaity te Shillong, 

5. Under the above cirenmstances I beg a ree 
art of your 8rd paragraph 





consideration of that 
“Te were better nut to expend 
ney in opening ont the line.” L would 
desire, for the present, that the eum ulready sane- 
tioned by the Goveruinent of India Le at least 
worked up to. 


6. With reference to your 6th paragraph, it is 
not that there lias been discovered any more for- 
midable work than was anticipated between Gow- 
hatty and Shillong that increases the rough 
Estimate. But it is, that the distgnee is *fuund 
to be greater in consequence of the low limig of 
4 in 100 fised as the maximum gradient. ‘Then 
main, my first Estimate of Rupees 4,500 per 
mile was held by you to be too low. In my 
second Estimate, therefore, I assumed Rupees 
6,000 per mile, giving masonry eulverts where 1 























would otherwise have hud dry stque walls. On 
the basis of my first Estimate the road. from 
| Gowhatty to Shillong would only xm co 34 lakhs, 


of iny second Estimate it will 
J assert that nowhtre could an 
easier line of country for a hill road be found than 
that I have selected between Gothatty and Shik 
long. Tam egnfident that an excellent 24 fect 
road might be excavated, and dry rubble walls 
and eulveris built at Rupees 4,000 per mile. But 
the Estinates now under preparation will lay all 
doubts on this head at rest, . 
7. The Bungalows for shelter will be put in 
hand at once and the Hstimates eubmitted for 
ion. 
In regard to the 8th and 9th paragraphs 
of your letter, I reret that the continuation of 
the roud to the Plains of Sylhet: is not: to be eon. 
sidered as part of the whole project, as without 
such communication to the south Shillong will 
not be well supplicd with necessaries, and the 
state of immobility exists at Cherta Poonjee 
at present for want of carriage, will only be in- 
tensified at Shillong. A safe carriage road through 
Shilioug, counecting Aseam und, Sylhet, we 
perhaps be of more immédiate benclit to Assam 
than ite projected Tronk Road, and could be tar 
more speedily covstracted. : 
9, 1 think I must havo failed in my report tp 
male. myselt thoroughly understood ‘as to the 
exinal point of the road in the Sylhet Plain. 
1 advocated the extension of the road 


| Whereas on the ba 


|e 

























que 


to the Station of Sylhet as a convenient case for 
supplies to Shillong, yt 1 had in’ po way shut 
out ediy commnni@ition by water-to Ghattuck. 
owed *Sketeh, shews how thé Shillong 
road is lined ont to ruc the Sylhet; Plains ; and 
I beg His Hanor’s attgrvén to “the fact that is 
strikes the Companyfunge River, by means of 
which there is boat communication to Chattuck, 
all the year round, and probubly depth of water 


fe steamers for sx ienths of the year, ‘is 
TYwill have an oppor! 


nity of testing darinee the 
autumn. ‘The 9 in dif 


nee Detween any first 
and second projets of desyeat to the Sylhet Phiins 
‘is, that in the first T Ke 


to the Valley of the 
Dooblee. In the second, to ayoid the deep intle 
tions aud precipitous charactet of a portion of the 
fizst, I kept to the water-shed It is the 
line of the main traftic between the Pains and 
the interior of the hills, and in January I found | 
that where it reaches the Plains at Lacut, there 
wore hunidzeds of bonts loaling for Chattuck and 
Sylhet, A road from Lacat, to Chattuek is. also 
quite possible, 
10. At present Tam opening out a good hridle | 
road from the new ill Station to the Syliet | 
Plains, und I am confident that-v reference to the | 










































Civil Authorities will prove that, putting aside | 
fa path will be 
out of the 


the interests of Shillong, even 
of the greatest service to the op 
whole of the Khyrim Rajab’s country. 








From Ie reres ayt- Conon) 


Goverarent of 


















to Uhe® Superintonten ot Works ia Assur, 
115, datod the Luh duly 1904) 


T am dirceted to acknowle 
two letrors 





Boh 3 
A ultin 
+ Lower Proviness, ou tie 
ject of, the pfoposed lines of road to eouases 
Gowhaltyewitn the Plains of Sylhet. 

2. In reply, Lam to iniorm yon, as regards thy 
road from Gowhatiy to. Suillons, that Capisia 
Davies? Katinate fur opening ont uw road 16° fet 
wide, with ‘timlfor brides, at a eost of Ru 
69,104, which was rwerived with) your previo | 
Ietier No. 232, of 20th Muy lust, hos been sub- | 
mitted for sunction by the Gove t of India, on 
the onderstandi 
attempted than is provide 
‘ponding orders on the detaiig 
and completo for ‘the 
earrinze rout (20) twenty feet wider 
» As regards the continuation of the line 
from’ Shillong to the south, I amdirceted to stuto 
that the Lieutenant-Governor appraves of your 
proceeding to open owt a bridle road {rom tho HLill | 
‘Station to the Piaing of Sylhet; but His Honor 
requests, at the same time, thut the expenditure | 
dm it may bis coufined strictly tf the sam of Rupees 

(5,000) five’ thoveand authorized in the orders 

ja,-5S9L of th = bth Oped lake) {Die approximate 
Hetimate for this bridle road, amounting to Rupoon 
9,808, je therefore retuned. 

[40° The ddicection in which the ‘Sotitinuation of 
* rand hae Ly Lined ut 


we the receipt of yonr | 













the Chi 






















for inthe! tiv 
macion of a 











| ve 
« 





ment, the Lidutenant-Govotnor hae not the means. 
of carrying out,s6 extensives tyork sito of te 
formation, of the peoposed carriage. + 

Shillong, His Honor is of apinion alae it oa 
bo advisable to improve, as furgas. mi ar practi. 
cable, the old line of rond sont ot Mo jung, and 
the pathway already gpened “out from ee ee 





Shillong. On this latter point you ‘are’ requested, 
to submit a report after gpnsideration, V 
—s 


From Coy. one E haere beth by raat 

1 India in the Public’ Worl 
ren ae igeernment of Boog fa tba. Pubs 

Works Dopartinent,—(No. $16 dated Sisla, the 13th 

July 1861) 

Is reply (o yonr letter No. 2948, -daind the-L0th 
Jane 1864, T Asn dived to state that, the Gover- 
hor General in Couneil sanctions, gn the eanditions 
named in paragrapa 5 of your letter, the Retimate, 
amounting 10 Kupees 69,164, for epening out aod 
ronylily constracting a 10 feet road from Soi 
halty to Shillong. 

. 
fee puerhsseis sinus Biadloe 
to te tiovermoont of Beuyal in the ah Won be 
t,t the Superintendent of Works im Agsam,— 
Hi dati the 25th July L9G)” g 
ion of papigraph 2 -of my letter 
th stant, I am diréeted to 
copy of a letter from the Govern 
jain the Publie Works Department, 

No. 729 of. the. 18th 
instant, conveying ” sane. 

tivn to the. Estimatet 

snbmitted with your letter 
h May last, for opening, 
ity to Shillong, 10 fogs 
es, aba east of Ra} 
nd four hundred: ay 




































No. 3145 0!" 
for 1 to you 
ment of Intl 





© No, 51 of 1864-05, Boogal 





of A8he5, Gow 
Luin Ofce, 

Nu. 259, dated the 20 
pnt as fel from Gow 

tiater brid 
iat -nine thou: 





2 nis sanction has been avcorded” oft the 
wd z indicated in my letter of the: Leth. 
y sit ee ae Tam therefire to point, 
cat that nothigee farther range new? be. pttompted 
th for in the abore Salmtian 
mn further to request the eubmissign: of 
u pleie Estimate, with detaited Sarweyg: and 
Scctions, for the formation af a -eacrihgy ond, 
h you haye. stated ill be 
ready by Qctsber nest;. the aljact? 
TS trans ion to the: ¢ 
prio 








From Mazon D. Rarags, ae it 
Avsuin, to the Chiat kigtneer, Bi 
the Buth June 1964.) fi 


be 
Pauvious to thé ‘reoetnbof ¥igek 

of the 29th Pebranry,T: peteatea 

a line for the extension of: tle’ Sésam 

fram Cealgara hgh ie al of 

povter to Kuri Biri: with: : 

what. I ‘cansideged” she bi 


nnd, Cal 


forinel| 


rein ‘Rud td Bross 


1d gout 
we cn 7 ce % 
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and Teestn,: between Doobred! and Rungpore. 
The bth paragraph of your Miter under reply 
settles the question, and records the Lientenant- 
Governor's opinioff im favor of the Kuri Bari 
route, = Lm 


3. “fo avoid any misconception as to the ronte 
after it has left Assam and entered the Mymen- 
singh District, I wil! here state that I propose it 
should, afer erossing the old bed of the Berham- 
pooter (now' the bed of the Jijeram) at Jumalpore, 
puss southwagds between the Rivers Attae and 
Bunsee, and cither eross the true Berhampooter 
t& Serajgunge by the Soobunkolly Ferry, or_pro- 








qved onwards till it meets the proposed Railway | 
to Dacea, sould that undev-aking ever be carried | 


into effect. * 


4. In my_ first report on the Assam Trank 
Road, | stated that the "probable distance from 
Dibrdoghur to Ynekeepore, (Metchparah.) south. 
west of Gonlparah, would be 3444 miles. At 
Luckeepore we take up the line @ Kuri Bari, 
npw to be sported on, 


5 


Luckeepore occupies a slightly elevated 
° i 


a ridge in the midst of a plain 
subject to inundation.” As 
itis the chief village in 
Metchparah, I think it is of 
‘ importance that the Trunk 
Road should pase along this ridge as 1 have pro- 
jected. This ridge continues towards the south- 
Best, until, expssing a tributary of the Jijeram, 
it meets a low range of hills, thrown out from the 
*Garrow Hills, near Garrow Khatta, 
range is enltivated by the Garrows and produces 

tion, hill rice, &. It is of small elevation, of 
Glay formation, and presents no difficulties to the 
formation ‘of a road. These hille occupy a width 
of ghout two'miles in the direction of the road, 
‘until the cultivated fields of Bamundoobce are met, 
below which some inundated ground lining the 
Azaghug Nulla’ is crossed. Cultivation then ex- 
tends to'a brauch of the Gagochh stream, near 
Tikree Killgh, which is one of the outposts guurd- 
sing the Garrow frontier. 


The bridges required throughout this section 
a 


Luck Ms Ti 
sickeepore Mo” Til 
Kill te mens 3 
froin Dibewoghtr. 








re * 

1 Wrought iron girder, of 60 fect span, for the 
tributary of the Jijerum, 

1 “Wrought iron girder, of 40 feet, for the 
Azaghur, 

1 Masonry arch, of 25 feet, for the branch of 

ab, and 10 culverts of various spans of 

from 5 ‘to Ysfget, . 


‘fie earthwork: niuet be taken at a general 
average of 5 feetin heightfor seven miles, as the 
general ine of the country is low. Through the 
spar. of the Gartow Hills (two miles) it may be 
‘egatimed dt an average of 3 fevt excavation. An 
bettact of the | propestios, and ptobable cost for 
each seotion, will beshewn 


at end of report. 
'@, Mor the Grat. ve miles tho line 
xb. 





through 








: pe countay cayered with 
henry. j with fe 
fnany places subject. to in- 
Z alstise, ood the vo being 
i es ie 


i pepalatin 
vat peeemt: 








“| Rongai. 


This low | 


and rhinoceros are nurterous. 
Killah the Gagooah is crossed, and several malltr 
streams, up to near Alygiia, “From that to 
Nowpotuh there is more® cultivation end the 
country is higher. small streame oceur. 
From“ Nowpetah to the? Rongai River pretty 
high ground is met with, lying between a mass of 
swamps lining the foot of the hills and the banks 
of the Jijeram ramifications. This is rastigty 
cultivated, but still there is a great deal of wifste 
grassland, ‘The Rongaj River coping fresh from 
| the Garrow Hills has,a gravelly bed and a con- 
siderable current. ys 100 feet wide. Two 
miles farther west jg Bengal Khatta, another ont- 
post on the Garrow fronticr. ‘Thesw two miles 
are just above the line of inundation, 


Under Tikroe 














‘The bridges required throughout this section 
are— 


1 Of two openings of wrouglitiron girders, 40 
teet each, over the Guzooah. 


1 Ditto ditto, of 60 feet each, over the 


2 Masonry bridges of 20 fect each. 
4 Ditto — ditto of 16 ditto, 
3 Culverts from 5 to 10 feet. 


The earthwork may be taken at a general 
average of 4 feet in height for the whole distance. 


’ 
7. After rounding the Sharsnuggar bill an 
inundation nullah, 60 feet, 
wide, is crossed ; deep, mud 
dy, ‘and stagnant like the 
most of the Assam Rivers in 
the Plain: tidal in its flax 
and reflux ag the Berhampootgr rises and falls, 
After this crossing, the line of road parses be- 
tween a runge of hills and the Jijerain River on 
ground well above inundation level, having all the 
uppearance of a bund road, which probably it was, 
leading to the mass of ruins byried in rank grass 
Jand cane where formerly sttod the palace and 
\fort of Rajah Bisson Dey. Along this lie the 
last tea plantations met with in Assan, ‘They 
| belong to the Gowripore Zemindar. After pass- 
ing the site of the old ruins, an extensive plain, 
intersected with large lakes, affords pasture to vpst 
| herds of buffaloes and catile. These are sent 
long distances from Bengal to fatten on the rich 
| pasinrts of Metchparah and Jumeerah, Passing 
| between the Bhoronee Bheel aud the Jijeram, a 
| fair line abovo inundation level is obtuined up 
| to the Kolungkinee River flowing under some 
low hills, at the extremrty of which lies Singa- 
mares, ‘The track usually travelled at present 
from Bengal Khatta to Singamaree is marked in 
dotted red thro&gh Salmara and Boaleear Hant, 
but the Map shews what a mass of rivers it crosses, 
Indeed, during the rains, the whole journey is 
done by boat. Iam wellsatisGed with the line I 
obtained, and the opthion of the people of the 
eountry was in favor of it. The line crosses only 
one stream of any maguitudesthe Kolungkinee, 
180 feot wide, with sandy bottom and moderate 
ciirrent. Immediately alter crossing this a'low 
‘rape ‘of hills is reached, through a gree of 
swhich we come down to the south of the great 
Garrow Haat, or market place of Singumarce. 
Sonie low land and affiuents of the Jijeram re~ 
anire four bridaes of moderite size. 


Section IIT. 
Bengal Khutia. to Sin- 
sanmares, UF miles; oF 364 
tnuluy froin Librooghur. 
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‘Tho bridges required throughout the section are— 
ought iron girder, of 60 feet span, near 
Bengal Khatta?” 
1” Ditto ditto, of three openings, of 60 feet 
each, over the Kolunghi 
1 Ditto — ditto off 
1 Masonry arch of 25 fect i 





feet. 

Between tho Ko- 
1 Ditto ditto of 20 ,, plungkinee . and 
Ditto ditto of 16 ,, ) Singamaree. 

1% Culverts from 5 to 10 feet span, 
For the earthwork I estimate three miles at an 
average of 5 lvel raising, “six milve at 4 feet, and 
seven at 3 fect, which will 2lag cover the expense 
ofthe slight cutting along wf base of hills. 
8. For nearly nine miles ¢8 Jowdungah the 
Gi amelie Ty: present path skirts the 
amaree to Kukrooparah, igh bank of the Jijeram 
oF Soy from: Dibreo through numerous villages 
. and rich cultivation, No 
difficulties whatever occur, and only a few culverts 
to carry of the surlace water are required. At 
Jowdangah the present path crosses a channel of 
the Jijeram and passes on to Mankurchur Haut. 
This is quite unnecessary ; and I found a good 
Tine, as shewn on the Mup, crossing a sinall inun- 
dation cnt, which may be filled in ; and erossing the 
Kaloh Sti low hills, where it ig hiss 



























than 200 feet wide. The line will generally be 
above inundation level and ren through “hi 
cultivation. On skirting the Tow hills to the ease | 





of the Khassbee Bheel three small streams are met 
with; bun the ling is high und removed from all 
fear ojinundationy 

Ronnding the spur north of Kukreeparah Haut 
we enter a rich cultivated plain well above inun-¢ 
dation level. 

The bridges roquired for this scetion are— 

1 Wrought iron girder, of three openings, each 
of 60 fect span, oyer the Kuloh River. 

2 Masipry bridges of 

8 Culvert# of spuns v 
The entries in_ my field leo! 
average of 8 felt raising for the whole distance, 

9. Kor2d miles the same favorable cultivated 
ground above noted ex- 
tends. Hero the Dunee 
Nallah crosses to west a 
deep muddy ditch with 
slack current, where, in consequence of the trea- 
ehgrona nature of the elay bed, a good size single 



















Section Ts 

Kukroeparah to ort Bat, 
19 nileas of 415 miles trum 
Dibroogiiue, 





apan on low abutments is preferable to interme. | 


dite piers, Sixty feet span will be sufficient. At 
this nulluh tho present path, divides into two; the 
more direct following the bed of the Jijeram used 
by the country people as long as it is not in flood, 
snd the other passing through the Garrow hills, 
1 examiaed both routes aud bave adopted the 
safest one with reference to the encroachments of 
the Jijeram, which is during the raing a channel 
of the Berhampooter. The mésmof low hills into 
which the Garrow range sinks at ita western ex. 
tremity are generally of clay formation, and, ex- 

in causing sope sharpish curves, in no’ way 
interfere with the construcSion of a first class road ; 
even these curves need not be of o lees radius 
thar 1,000 feet, At only one place will it be re- 
quisite to émploy-s gradient of one in fifty. No 
‘stredms of any.magnitude oceur, but a good many 
culverts will be necessary, The greater partion of 
the road will lie through scant cultivation, partly 
in the Aandg of tributary Gurrows ind. partly 
in that of various Hindoo omtes. At three miles 








from: Kari, Bari tho lineemonges on the high bank 


of the river and pfeses on over two nullahe to the 
cultivated plain ine which ‘Kuri Bari ia situate, 
the distance from which to Jumalpore on the old 
hed of the Berhampooter is ab@at 80 miles, 

‘The bridges required for thjf seetior are— 

1 Wrought iron girder, of 60 feet epan, over the 
Dunee River. 

1 Ditto ditto overghe Nokaye, 

1 Masonry bridge of 25 M@et epan, 

3 Ditto of 20 ditto, : 

25 Culverts from 5 to 10 feet in span. 

‘Nhe earthwork: required appears tobe a general 
average of 3 fect raising for 144 miles, and § 
feet excavation for 14 miles, In addition, $00 run- 
ing feet have to be ent down an average of 10 
feet; $00 running feéo be cut down 7°5 feet, and 
220) running feet to be cut down_3°5 feet, all in 
stiff’ clay. 

Vor 74 miles the jungle is dense and ought to 
be cut down toa width of 200 feet, leaving all 
the finer trees for shelter. . 

10, ‘The Abstract attached gives the total cost 
of the ahove “requirements for “all the earthwork 
and bridges throughout the above five sections ma 
Rupees 8,79,233, or a mileage rate of Rupees. 5,379 
for 704 miles, ‘This sum, added tu that reported 
as r@juisite for the Trunk Road’ frof Dibrooghur 
to Doobree in, my No. 4%of the 7th May 1863, 
gives a total Rupees 26,09,889, fiom which hae 

gal the cost of the eleven miles of road 
pore to the bunks of the Berhampypter 
Hoobree, or Rupees 69,300, leaving 
Kupees 25,40.359 as the cost of the Assam, Trank 
Road from Dibrooghur to Kuri Batt,’ with bridges 
over every stream, exeept the Diheen and Dhun. 
sere Rivers, 

11. What Tlearnt of the country between Kuri 
Bari and Jumalpore was that there were no diffts 
cules to the construction of a road and that the 
present path is travelled all the year round. Also, 
that the country is well eultivated and that villages 
abound, 
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From Lrevrewantgotonrt J.P. Brafir, x. , Boere- 
tary to the Government of Bengal, inthe’ Public Worke 
Department, to the Superintendent of Works in Avsam,— 
(No. 3840, ‘dated the 6th Aogust 1864.) 

I am directed to acknowledye the receipt of 
your letter No, 618, dated the 20th June last, to 
the address of the Chiet Engineer of Bengal, and 
of ita enclosures, coutaining your Report, after an 
inspeetion of the sean on ‘the best route to 
connect Assam with Calcutta from Luckeepor 
the Assam Trunk Road. ‘shins 

2. The Lieutenant-Governor desires me to 
express his thanke to you for this getailed Report, 
which has been perused with interest: ito will 
doubtless be found useful hereafter when the 
upper portions of the®Assam Trfak line gare com. 






pleted, and when the Bengal .@overnment imay be 
in a position to carry out the prolongation ‘af the 
‘Trank line to a southern termination in:comnexion 


with the system of Railways jn Bengel, 


No, $861, 

Corr of tho above letter, and of 
whieb it is a reply, as wells a 
‘Map prepared in this, Office 
posed route, forwarded: fur thei 
Government of India;'in 
patent with reference’ 
froma that 
randam No, 
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From Lizoresan?-Cononet R. Saricnat, 2. 2.. Secretary 
to the Government of India, in the Public Works De 
tment, to the SeSretary to the Government of Bengal, 
jn the Public Wgrke Department,—(No. $439, dated 

Simla, the 6th fe 1864.) 

Inreply'to your letter, No. 2502, dated the 
16th®May 1864, I om directed to state that the 
Governor General in Couneil agrees generally 
with the Hon’ble the Lieutenant-Governor in the 
opinions rrr. by him as to the construction 
of the IM¢ portion of the Assam Roads, and 
observes, with satisfaction, that Majot Briggs has 
been instrne' lose no time in furnishing 
Plans and Toate for the Gowhatty and Shil- 
long Road, If necessary, additional aid should he 
given to r Briggs to e-able him to complete 
the project-in reasonable time, 

2. The orders-eéntained in Public Works De- 
partment Resolution No. 465, dated the 30th 
January 1864, as to tho width of the roads, will 

wbe adhered to,'and the gradients shonld nowhere 

be greater than one in twenty-five, ‘The Estimate 
shoul be framed -for a road twenty’ feet wide in 
the hills (including drains and parapet, so as to 
“give Jond fide sixteen feet roadway, or eighteen 
feet where there is no parapet) and twonty-four| 
fect in the Phins. As already arranged, howeyer, 
the hill postion of the rand between Shillong and 
the Plaine of Sylhet muy be opéued out toa 
width of ten feet only at fret 

The formation of a separnte’ Executive 
DivNion in copneetion with these roads has been 
recommended to the Financial Department, and | 

-assoonvas the-necersary sanction has been ob- 
tained, Captain Davies may be gazetted to the 
eharge. 

In conclusion, I am directed to state thut 
the progress which has been made on the Shil- 
lang road is considered very satisfactory ; and 1 
am to request that the commendations of the 
Government of India may be conveyed to Major 
Briggs, both for the worl he has done and for the 
very clear Report submitted by him. All neces- 
my aid ip tools-aud Overseers should be given to 

jor Briggs, as, without proper provision on 

My heads, time and money are wasted. 


Onten of Government of Bengel,—(No, 4256, dated 29th 
August 1864.) 














Cory forwarded to the Superintendent of Works 
in Assam for guidance, in continuation of m: 
letter No. 8648, duted the £5th ultimo, and witl 
reference to my previous letter No. 2001 of 16th 
May last, 


2.» Secretary to the Go- 
reaguay Sie in rot twee Dopeteeu to 

Seoretary to the ergronans of anne) dated toe Late the ee 
Wont ee Works Dopeatet 


ta ‘Report by Major. D_ Briggs, Superintendent 
of Works.in: in adem, of the best route for continuing 
the Assam ‘Triok Roud.from Luckeepore towards 
Saloni, Girtiarded “under cover of your docket 
osbet; dotes the Sth Augast 1864, having been 
iad ‘the Gayarnor: General i ia Council, I aw 
rena: ‘thst * the ‘lime indicated by 
doubt, ‘be neafal for a:rond 








General in Uouneil 1s ot open, pave q better 
communication with Calcutta by tha Shilloly Road, 
when it is completed, than @y any other. 


Orders of Government of BenyDly ri 6019, dated 21et 
Octuber 1864. 

Copy forwarded to the Saperintendal of Works 
in Assim, in continuation of letter No. 88 
dated the Sth August last. 

2. The Licutenant-Governor is of opinion, with 
reference to the lust. rerasark of the Government 
of India, that every endeavor should he made to 
push on the works or the Shillong Road to, the 
full extent of they grants provided for it in the 


current year. 
. 


Memorandum No. 1678, ty Ligurenawr Cotowet J. P. 
Beapiz, x, #, Chiot Engineer of Lenguly—(daied ‘tho 
25th Novermber 184.) 

Tax following Report on the upper portion of 
the Assam Trunk Road, between Dehrooghur 
and Jorhaut, 50 miles, based upon information 
derived from the Superintendent of Works in 
Assam, is submitted for the information of Govern= 
ment, and with a view to sunetion being accorded 
to the detailed Estimates, which are accompanied 

9 io. 001 13H, with a general map* of the 

ty 668 district and an index mapt 

of the road. 

2. As regards Eanruwonx. 

An Estimate for the first 4 miles from Debroo- 
ghur was sanctioned in 1362; it provided for 26 
Takhs of cubic fect at a cost of Rupees 9,001» OF 
this about 20 lakhs of cubic feet have been com- 
pleted. Krom the fourth mile to the Sessa River, 
a distance of 10} miles, the old road requires re- 
pairs ut the rate of 60 cubic feet’ per foot forward. 

From the Sessa River to 1 mile east of the’ De- 

hing River, 42 miles, the road reqyires raising and 

to be widened at the rate of 120 cubig fect per 
foot forward. 

For 1 mile cast and west of the Dehing River 
nothing can at present be done to the road umtil 
the site for the bridge shall have, been fixed. 

From 1 mile west of the Dehing River to 4 
miles east of Seebsangor, a distance of 19 miles, 
the road requires to be made of uniform section 
and repaired at about 80 cubic feet per foot for 
ward. 

An Estimate was sanctioned in 1862 for the 4 
miles of road eust and west of Seebsaugor, but 
owiny to the ecarcity of labor only about 27 lakhs 
of cubic feet have been completed out of a total 
of upwards of 70 lakhs, 

*Kour miles west ot Seebsaugor the road joins 
the “ Bor Allee,” an ancient embanked road of 
great section, 30 feet wide on the crest, requiring 
Tepaire at the rate of 50 cubic feet per foot ‘for- 
ward. The ‘Irunk Roud follows this ‘ Allee” 
from Zalsaghur to thé Meetang Seegha, a distance 
of 83 miles, and then to the Jhazee River, 74 
miles: the line follows another of the old Allees, 
named the Maskoghur Allee, which also requires 
mere repair ut the rate of?40 cubic feet per foot 
forward. This roud is from 27 to 30 feet wide. 

From the Jhazee River to Jorhaut,20% miles, 
there: is an existing road abont 12 feet in width, 
andtibout 24 feet above the level of the country, 
whi ‘is bat very slightly inundated. The road 
requisee'to be about 1 foot and widened to 
Rh fect, shiny will take on an average 75 cubic 
feet of earthwork per foot forw: 

8, Ther in ene pation ofthe road between 
Borboorwah ‘and the Deesang River, about 22 
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20,000 10,00,000 
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eet of earthwork ; 
Jngle clearinee reywired for this section of the 
oul, of which whout TZ lakhs of eubie 

lave Lecn completed in two working 






Brun 
A Report was eubinitred to the Government, of 
Yndia $n Qetober 1863, shewinge what. Had been 
done mink was still required between Debrooghur 
and Golazhat, a distance sof 107} miles, whieh 
inchules the 50 miles now" @nder_ consideration, 
Tt was shown that on the portion of road between 
Debroogharand S , 45 miles, there were— 





















rsatig 











8 Small Bralges completed, 

8 ditto.” nearly completed, 
2 ditto in progreas, 

1 ditt» not commenced, 


Total 195 


and it was also shewn that 49 emall bridges are 
required ¢n the road between Seebsaugor and 
Golaghut, which were subsequently suuetioned 
by the Govocnmef of India at au outlay of 
Rupevs 39,082. 








vet of | 


Of the abovp 49 Lrides progress on tose 
stween Jorbaut and Seelsaugor is reported ux 
fallow 
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Kazootee Nullah 


vet apan, up to 
spring. 
Not commenced. 
. __ Ditto.” 
. Up to spring. 
Ditto. 
Ditto, 
110 feet 
+ pniaeg, 
10) feet 
spring. 
10) feet 
spring. 
° 5 Jeet, not commenced. 
In addition to the furegoing it appears that, 
the MeotangN ulfh? 
has been bridged 
Gvit ove span of 24 
feet, gnd is eom- 
pleted’as regards 
masonry, though 
the approaches are 
still wanting."Phis 
isone of the nullabs 
mmgiioned in the 
Report of October 1863 as being classed with tie" 
larger streams as noted in the qargin, for which 
no provision has ax yet been made for bridges. 
9, Estimates are now submitted for bridging 
he following nine streams :— - 
a 
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Mhoslpane 4. 3 spans of 15 fect, to cust 


+ Rupee 6,938 
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2156 
5,858 
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Mectane 26 
= Mngt 2 Se 

The bridges to be of masonry superstructure, 
supporting iron beams topped with a platforia 
of timbers the roadway to be 16 fect wide. 

10, ‘This still lefves five rivers between 
Debrooghur and Seebsaugor, (Nos. 1 to 5,) and 
| three rivers between Secbsaugor and Jorhaut, 

(Nos. 6, 5 and 10,) also five rivers on the road 
between Jorhaut and Golabghat, for which no pro- 
vision las yev ven made. 2 

11. ‘the amonnt. of the Estimates to which 
sanction ix now solicited ise 

Earthwork « Rupees 2,02,952 
Bridgey 3 soon 43,146 

This will absorl) the sangtion yiveff in 1862 to 
| an Hstimate amounting to Rapoes 9,001 for the 
earthwork for 4 miles west of Debrooghur, aud 
will make the total amount of Eytimates sauc- 
tioned for the Assam ‘yank Road in the Upper 
Assam Division 


Earthwork ves Rupees 2,02,852 
Bridge-work » 148,146 
12. Whilst submitting these Estimates, which 
may be trusted as shewing the quantity of work 
required, the Chief Engineer feels it necessary. to 
warn Government that, under present cireuin- 
stances, very little relimnee ean be placed upan an; 
Estimate of the outlay’ to be incurred ‘on: weeks: x 
Asaam, which must necessarily, adder existing: 
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cireuinstances, be spread over several years. In 
the absence of loeal labor it will bo necessary, if 
works aro to be proceeded with ina manner com. 
mensurate with they requirements and claims of 
the Provineg, to make arrangements for a supply of 
Jaboregs and artizans from other purts of Bengal. 
Abou€'300 coolies and a tore of artizans were 
sent up to Assam in 1862-63, and althouzh the 
result has not been so,saffsfactory as could have 
been swished, it affords’ promiso that the scheme 
would answer if properly undertaken. 

13, The ented td be overcome are of two 
kinds. The difficulty in accounting fur the cx. 
prnditure in accordance with the sanctioned 
outlay; and the difficulties in obtaining the | 
number of laborers required end in maintaining 
them in the: Provineo of Assam. 

In regard to ths frat, it may be explained that 
the Estimate for works in the usual form provides 
for a certain number of units of work being com. 
pleted at ecrtain rates and within a certain tot 
amount: but the expenditure would actuully tak 
a totally differept form not comprrable ‘in any 
way, for somp years, with the snnetioned Estimate 
For instance, a considerable amount would be ex- 
pended in colleeting laborers, probubly in Behar 
and Chota N- spo-e, in bringing them down to 
Caleutta aed “in sending them to Assam, wifich 
amount Would he recovered gradually during the 
three or four years the laborers would be employ 
ed jy Assam. In fact, the actual payments to 
laborers whilst employed in Assam would not be 
more than two-thirds of the total outlay on their 
Bocount, 

14. The proper form, therefore, in which sanc- 
‘tion should Le accorded 4ggany such work as the 
Assam Trunk Road would’be to the raising und 
maintenance of u body of work-people from’ year 

year; of conrse, the ultimate rate and cost of 
work could be ascertained, but in the meantime the 
wonthly expenditure would be comparable with 
the Estimate, which it is not in the ease of im- 
ported labor into Asssam under the present system 
of Estimate bared on rates and the cust of u 
work, 

15, Heretofore we have debited all expenses 
incurred in sending coolics and artificers to Assam 
to a suspense account, which has been creditegi 
with the value of their lobor ft a fixed rate enfli- 
clap b gover. the payments for wages and the 
preliminary exponees incurred. On a limited scale 
there is no objection to this practice, as the Budget 
grant for works has betn sufficient to cover the 
debits tothe suspense avcount ; but-on a large 
scale there would. bo this objéction, that there 
would be nm particular grant in’ the Budget 
agsiont which the preliminary ‘expenses could be 

jarged. For instance, to carry on works in a 
manner ¢o make ‘a visible impression, at least 
2,000 laborers end “rtizans should be sent up to 
Xevam without delay ; ‘tiis would entail a proli- 
minary ontlay of abéut #0 ‘Rupees per head, or 
(1,40,000" Rupees, which would be gradually 
‘worked off, or covered duting the following three 
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“Phe practical difficulties arise owing to 
want of meaps for,valorcing any specific con- 
for. labor; which might. be entered into, 


t fpr the Government to consider 
ent, apd which, it, is 
‘overcome, It is therefore 


Rbpineer to enter more 










From Tarvrexant-Corownt, J. P. Beate, 2.x, Seero- 
tary fo the Government of Bengal in. the ‘Public Worka 
Pepertvon. 0, the Secretary’ tw tho Govern of 

India in the Public Worka roy —(No. 223, 
dated the Lith January 1865.) » horas ae 


Warn reference to thetorgvious correspondence 
No, 9498 of 6h June 1883, to Hed on the margin, 
og rament a Tut’ gy Lam dirceted by the 
10 Gey eL of Lath October 1893, TLieutenant-Governor to 
Novi of 2th Suavary 1664, submit, for the consi 
from Govermmint of Iudin. deration of the Govern 
ment of India, a Momcvandum, No. 1678, dated 
the 24th November 186¢, trom the Chief Engineer, 
with the Drawings and Mstimates which sccom- 
dit for the hiwork and for certain 
bridges on that postion of the Assam Trunk 
Roud whieh is in the Upper Assam Division. 


2% Of these two Estimates, No. 821 of 1864-65 
provides for placing the whole line of road 
between Deb aid Sorhaut, 80 miles, in? a 
thoroughly efficient state, us rezards the varth- 
work formation nly, ut « cost of Rupees 2,02,352, 
The Estimn: of 1864-65 provides for 
the construction of nine bridges, affording 872 
running feet of waterway, on the same portion of 
road, at a cost of Rupees 48,146, or nearly 
Rupees 150 per foot forward. 
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Extimates have already hecn sanctioned for 
all the smaller brides 
on this portion of the 
"Trunk Road, but there 
will still, remain thire 
teeu* lerge streams une 
provided for when the 
nine bridges included in the present Estimate shall 
be built. 

4, Including the Estimates now submitted, 
the aggregate amount of the sanctioned Estimates 
for work on the Trunk Road in the Upper Assan 
Division will be— ' 

For earthwork 
» bridges 


3. 


8 Tings. 
Diesken, 







13, Kukw. 


5. Dik in 
Sarangha. 


Ra. 2,02, 


1,48,1 





Total Rupees 350,498, 
and Estimates have still to Le submitted for the 
earthwork on the portion of road west of Jorhaut, 
and for bridges over the thirteen streams ubove- 
named. 

5. In soliciting sanction to the Estimates now 
submitted, the Lieutenant-Governor is desirous of 
drawing special attention to the 12th and follow- 
ing paragraphs of tho Chief Engineer’s Memo- 
randum, and to the necessity which exists for 
adopting euch special measures as will effectually 
tend to remove the difficulty experienced in 
obtaining laborers and in maintaining chew in 
Aseam, 

6. Considering shese difficulties, and concurring 
in the opinions expressed by the Chief Enzi 
the Lieutenant-Governor is desirous of makin. 
provision in the Budget of 1565-66 for sending 
up 800 laborers for carrying oh work on the 
Assam Trunk Koad; butas this measure ia one 
which wonld bind the Government to a certain 
fixed outlay for the next three years, it appears 
neoessary to obtain the spepial sanction of the 
Government of India to the measure. 

7. Adopting the: data afforded in the Report 
on, the Estimate for earthwork, it wauld appear 
that the outlay necessary for sqnding ap one 
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hundred’ men and maintaining them in the Pro- 
vinee would be (oritfing fractions) — 











st yeas Rs. 12,000 
Qnd-,, wey 6,000 
Bri, E egy #300 
4th 5 mos) 1,500 
Total, Rupees 24,000 
And the outtum of carthwerk would proba- 
oly be— 
Ist year (Smonths) ,. 12,00,000 cubie fect. 
2nd ,, + 16,50,000 4, 
Srl, “4atso000 4, 





4th, (4:months) $,00,000 





Total... 48,00,000 eubie fect. 
‘The nuniher of men which it is proposed {0 
send np in 186 S00, with the small 
amount of Joeat labor available, would probably 
complete the whole of the work provided in the 
Estimate for earthwork now suluitte!, by the 
Iscs, and the annual Budget grants 
would be, including a provision for 
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1,00,000 
50,000 
000 


14,352, 





1867-68 
Is65-69 











* Potal amoLot of the Estimate, Rs. 

As this course of sending up labor must le 
adopted in the ease of all works im the Province 
fof Assam, Which are to be proceeted with in a 
me quirements and 
claims of the Provine ry to obtain 
the apgroval of the Government. of Tudia to the 
scheme, a¥ the Tiability incurred will, extend over 
at leavt. three years, and the expenditure of fimds 
is not, as pointed out by the Chief Engineer, 
directly comparahie by the Central Olliee with 
‘the Ustimate fur work. 
























BR. By Secratary to the 
sic 


Coton Te. Srascury, 
ut of India in tho Pr 
weretary to the Gover 
4, Bublic Works Departivent,— 
 Robrumy 196.) 

Iy raply to your letter No. 225, dated the 14th 
Sanunry £865, 1 am directed to co.ntaunieate the 
sanction of the Governor General in Council to 
the Estimate therewith submitted, amounting to 
Is, 2,02,392, for the earthwork of 8U miles of the 
Upper Assam Division of the Assam Trunk Road, 
2. Th regard to the nine bridges, for which an 
Estinnate, aroanting to Us. 48,116, is also sube 
mitted with your letter, T asi towtate tht, looking: 
to the hvavy outlay that will be reqaired on the 
‘Assam Roads, His Excellency in Council 1s of 
opinon that for sich moderate spans ‘as ate pro 
posed, it will be preferabt to construct these, aud 
generally sil bridges of small span, with timber 

irdora, which, according t» the rates entered in 
the Estimate, may beexpected to cometoonly one- 
fourth or one-fith the cost of iron. In the present 
Betimate it is considered that at leass Rs. 10,000 
may be struck out under this head, and the 
Botimates far the bridges are accordingly sanctioned 
fur only Re, 88446 





‘Works Department, 
nb af Rongal in the 
HC, dated the 13th 
1 





























8. With reference to parngraphs 6 to ¥ of your 
L.tter regarding the formation of a Labor Corps for 
tie works on this Road, L am-direeted to state that 
the Governor General in Cogneil is of opinion that 
such a measure should be Vaeed upon as a last, 
Whenever recourse has ‘been had to 
such a mode of prockring labor, the result, by far as 
the experience of the Government of India ex- 
hibits, has not come’ yp to the expectation, 
Should the How’ble the Litufenant-Goyernor con- 
sider that in the present instanee it is expedient, 
any outlay incurred inust be charged to the road 
work and be met from the General ‘Budget grant, 





















Services under lecal Acts not permit- 
tod to count for Pension. 


Woov, Bart, 
i Bs IL ry of State for 

vil, to 1 the Jtight: Hon'ble the 
ral of Lidia in Couneil,£(No, 302, dated 
ith Decembye 1864)" 


From the Rear Hoxtr Sim Crannns 
Mt. a : 






Para. ly—T have considered in Conneil your 
Financial Fetter dated the 13th September. last, 
No. 127, rekive to a proposition anade by the 
Government of Bombay to permit setvico_on the 
Ustavlishments employed under 4 No. ‘XUX sabe + 
1803 of the Bombay Legislative Council (Cotto 
Fruuls Act) to count for pension wuder the Ua- 
covenauted Service Pension Rules, 








‘To this proposition yon chjcet on the 
ground that the Cotton Frauds Act is not s 
general but a local Act based on local Fund 
the income of which is connected with the oporh- 
tion of the Act. You slate that the Government 
of Bombay hay, without consultfng ous Govern- 
ment, appointed an Establishment under the Cot- 
ton Frands Act, consisting of a Chief Inspector, 
at Rupees 1,500 a mionth, a Sub-Inspector at 
Bombay, whuse salgry is not stated, and six Bu- 
can Inspeetors, at «Rupees 700 cach; and you 
if the Local Governments are allowed 
to exercise the power of binding the Government 
of Judia to expenditure ont of the general revenue 
under these local Acts, the full control over that 
revenue hitherto possessed by the Government of 
India must obviously cease. , 
Chay 

3. It appears to Her Majesty’s Government 
that: the proposition, made by {he Government of 
Bombay ought not to be sanctioned. ¢If it were 
auimitted that servants appoirfied under local Acts, 
whose salaries are paid {rom fees leviod under the 
provisions of those Acts, were to be granted su- 
perannuation pensions out ofethe general revenue, 
the charge to the State for those pehsions would be 
laryely aud indefinitely increased, The correct 
principle in regard to superannuation appears to.» 
be that pensions should be granted ontef the., 
same funds from which the salaries have 
paid. 



























4, In order to bring the Ootton Frauds Ach, 
which was exceptional in its character, into speedy 
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and effective operation it was de2med expedient by 
the Government of Bombay te sanction the em- 
ploymont under that Act of some of their servants, 
their ealaries while so employed being paid from 
the local Fynd. Ubder the peculiar cireumstances 
of the case Her Majesty’s Government will not 
requife that the timo so occupied shall be _exclud- 
ed from the period calculating as service for pon- 
sions from the public revenues, 


5. I have, however, sequested the Bombay 
Government to take the earliest opportunity $f 
restoring the Officers referred toto their proper 
position in the regular scrvte, and I should hope 
that any necessity for .a_ similar employment of 
Government servants will .B very rare, It must 
be garded us a fixed rule that Ollicers of Estab- 
lishments employed under local Acts will not be 
entitled to any pension or allowance from the 


| State, 


‘Paurrep vy Txomas Jonas, at ran Bangat Bxouwtantaz Ors1ca. 
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OFFICIAL PAPERS. 


. A Sorrrewaxr to the Gazette will henceforward be published, containing such Official Papers and Information as 
thé Government of Bengal may deem to be of interest to the Public, and suck as may wsefelly be made known. 
Non-Subscribers to the Gazzrrx may recevoe the SUPPLEMENT zeparalely on a poyment of siz Rupees per annum 
delivered in Calta, w twelve Rupees if cent by Post. rs v 
No Ofici"l Orders or Notijications, the publication of which in the Gazertn is required by Lave, o whioh it has been 
customary to publish in the Gasurrn, will be.included in the Surrixmunt. For such Orders and Notifications the body of 
the Gazwrre must be looked to as heretofore. 











Payérs relating to a Project for the 
Drainage of the Caloutta Maidan. 


Heport by Captain 8. T. Trevon, 2. x., Garrison Engineor 
‘© “of Fort William,—(dated the 26th Novembor 1864.) 
Insravcrions were issued to the Garrison Engi- 
neer by the Secretary to the Government of 
Bengal in letter No. 1586, dated 31st March 1864, 
to undertake the improvement of the Drainage of 
the Maidan, and a Report and Survey prepared 
by Mr. Rayner, o. x, during Howarber and 
December 1863 were forwarded for his guidance. 
‘The points to be primarily attended to were to clear 
out certain drains which were reported to be choked 
‘up, and to lower the sills and enlarge the water- 
ways of all drain bridges which obstracted the free 
discharge of the water. An Assistant Enginoer of 


experience, aided by @ cotspetent Establishment, - 


‘was promised to look after the work; and it was 
further directed that, daring the progtess of the 
work, attention should be paid to the entire system 
of Drainage for the Maidan, with a view to tho 
collection of all secure data, and the submission 





2. «It appears not to have been found practi- 
cable to post any Assistant Engineer for this special 
duty as t first contemplated, and E have bad 
therefor’ to re the Project, ‘a8 best as I could, 
with the ishment already at my disposal. 
‘This has caused some delay, which I trast will be 
exoused under the circamstances, 

8. ‘The first step in the preparation of this 

‘wus, of cobree, to consider thoroughly all 


‘proposed, to the extent of 
Aeealy trying thom out, was, that » far more 





improve the Drainage is to clear out all the gutters 
and drains to level of platforms: to deeyen and 
rectify thoee gutters which vlope away from their 
points of dischargo ; to construct a new drain at 
the south end of the Maidan near the Cooly Bazar; 
to sink the platform of the five arched drain in 
the Ellonborough Course; to clean and repair the 
sluice drain and all the drains ; and, if approved, 
to thorough drain certain portions of the Maidan.” 
‘Now, in fact, 0 much of these proposals 1 relates 
to the mere clearing out, repairing, and adjusting 
exisjing drains was annually attended to by the 
Conaérvancy Establishment under the ordors of 
the Commissioner of Police and his subordinates. 
‘And, moreover, the conservancy was managed, on. 
fan average, as efficiently as any other system is 
likely to be. The failure of the drains, therefore, 
to carry off the water was due more to their own 
inherent defects than to want of proper conser- 
vancy. At the time of Mr, Rayner’s inspection 
they were found to be choked up in many places, 
but this was after the close of the. rains when 
there wag no scour through them, and when 
the Establishment had coased to clear them out. 
‘Under thesa conditions, and indeed under much 
more favorable ones, I should not expect the old 
drains to be otherwise than choked up, having 
experienced, as I have, how rapidly they are des- 
troyed by qattle, Ru, passing over them. Some 
of the drains exprusly mentioned by Mr. Rayner 
as being very bad, ae, for instance, that between 

amrruratollak Tank and Chowrimghee Road— 
(paragraphs 8, 4 and 12)—ueod to-be cleared ont 
six or seven times each rainy #eason so rupidly 
did they get fouled from the traffic on them. In 
short, wherever the water was found to be ob- 
structed in any of the drains, and the obstruction 





| waw one that could be removed, it was the habit 


of the Overseer of the Maidan Establishment to put 
‘his men to work at once to clear it away. Some 
draing, like the outlet tothe east of the Ceneral 
‘Hosvital. were bevond his power to keep clean: 
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‘but Tam tonvinced that on the whole the most 
‘was made of the exieting drains that could be 
With ordinary caro,nd that the general tendency 
of the drainsgé has for years past been townrds 
improvement, and nol towards deterioration, as 
one might suppose fi r. Rayner’s remarks, 

4. Ixelusive, theif, of mere clearing opera- 
tions Mr, Rayner’s proposils for the improvement. 
of the Drainage are the followin 
























(1). To consiruet a new drain at the south 
ehd of the Maidan near Cooly Bazar. 'Phis will 
Be found included in my geoject. 

(2) Tosink the platioem of the five arched 
drain in the Ellenboroidy Course. My level 





show this 40 be already tooMow with reference to 
the bridges next above and bélow it, 1 have not 
therefore proposed to lower it, but, kept it at its 
present level and adjusted the other bridges, a 
will be coon further on. 

(8) To “thorough drain” (i. ¢, with under- 
gound drains) certain portions of the Maidan, 
whieh I canuot concur in the necessity of. 

5. s 
to my views, Mr, Rayner’s proposals 
quate to the thorough and radical improvem 
the Draivage which 1 conceived to be 
T have only spoken of them above in aq 
way, but I have examined and tested each of (hem | 
separately for my own satisfaction, and am eon- 
vineed that nothing short of the complete scheme | 
which 1 now propose will suifice to place the 
Drainage on a sound footing. 
On the qeompanying 























6. plan I have shewn 





the grea of ty Maidan divided into several por- 
tions, cach draming to one outlet. Phe object of | 





this division is to show the rainfall which cack 
outlet has to discharge, and to enable a caloulation 
to be made of the capacity proper for it. It will 
be secu that there are three main outlets for the 
portions severally tuinted green, yellow, and blac 
on the gplan, hich comprise nearly the whole of 
the Maida, and with which this report will epe- 
ciully have to deal, as the remaining ontlets are 
all minor oue® whieh require little or no alteration, 
Of these minor outlets there are fonr on the 
southern circumf@renee of the Maidan, excluding 
Cooly Bazar, which will be specially treated of in 
& separate project, two at Fort Point, and one 

ar the Dhurumtollah Tank, which dischartes 
into the old sewer passing under Government 
Honse to Chandpal Ghat, 

7. ‘Whe groater part of the Muidan is very flat, 
so that no amount. of mer trench cutting will 
prevont it becoming. spongy during the’ rains 
unless the surfaces between drains are sloped in 
some degree towards the draius to allow the water 
t» flow off quickly and completely. 'To make the 
drainagg a good job, therefore, it must be consider. 
ed in two aspects; first, the excavation of tnnke 
and branch draius of ullicient capacity to eacry 
off the rainfall; and second? gbo adjustment of 
the surfaces of the ground where it has no natn 
slope, #0 that it may throw off the water qu 
into the drains. | 1 whall oo 

g 























y the natural levels of the 
Maidan. By placing the accompanying tracing of 
Mr. Raynet’s map of the old draing, which hag 
been of great use to me, over the new map, it will 
bo seen that the general direction of, the drains is 
not much altered, but that they have boon straigh- 
tenedand garried more directly to their outlets than 


| attach to it in’ calculating its size. 
( river is low, the culvert is in the condition of a 





before, If willsslgo be sven that the new drains 


are proposed to be carried psf the tanks ad. not 
through them as Vofore. This is with the object 
of preventing the fanks being mere silt traps to 
the drains, as they now are, and of having the 
power to fill the tanks at plea: ire after the first 
burst of the rains has cleaned, the Midan of all 
refuse matter. A new arrangement hag been 
made by the present Commissioner of Police, in 
consultation with the Gurrison Engineer, to 
stop the grazing of cattle .n those portions of 
the Maidan which form the, gathering grounds 
of the tanks during the four months June, July, 
August, and September, in order that the water 
Howing into the tanks may not be fouled; and 
also to prevent the drains from getting troddea 
out and destroyed at-this particular season, This, 
added to the altered" Arrangement of the drains, 
which will place the tanks completely ‘under con- 
{rol ug {o the admission of water, und enable the 
water even to be filtwred Defore admission, if 
ary, will be an important feature in fhe im- 
provements proposed. . 
9. The capacity or sectional arca of the drains 
nd waterways of the bridges is a matter that re- 
more uttention than any other in the 

The old bridges are, almost without 
tion, all too small, and tis has been the 
we of the Maidan flooding to the extent it 








| dows after evory tolerublf heavy shower of rain. 


Yor cxample, the culvert under the Strand Road, 
situ: L@vcen the south end of the Eden 
Gardens at the Fort has a span of 4 féet® with 
a semi-cireular areh, the height of the piers being 3 
fvet 3 inches, The fall of the draip is 3 feet per 
raile, When, therefore, the water rifes to the sprit? 
of the arch, there is bacl 














-water along the whola 
length of the drain right up to the interior of the 
Maidan, and the Drainage is interrupted propor 
tionately as tho discharge through the culvert is 
insufficient. T have seen the water frequently 
during the last rise not only to the spring 
of the arch, but a foot or two over the top, totally 
submerging the whole orifice of the culvert, and 
turning the Maidan into u shee} of water. This 
happens usuallf during the freshes, when the 
water in the river is as high as the culvert, and 
the latter is placed in the condition of a bridge, 
with water on both sides nearly on a level, an’ 
the velovity of the stream through it about 250 
feet per minute, whieh is the proper condition to 
When the 











sluice discharging water dammed up on one side 
of it with a velocity of about 500 feet per minute. 
But in both conditions the area of the culvert 
helow the spring ix too small, for the larger dis- 
charge, with the river low, wou'd be 6,000 feet 
per minute, and the smaller, with the rivo: high, 
only 3,000 feet per yminute. Whereas, according 
to ny ealeulstion, assuming the rainfal’ at half an 
inch iu hour, for the reasons given in the next 
paragraph, the culvert should be eapable of dis 
charging 10,788 eubie feet per minute. — (See Table 
on the plan.) ‘ 

10. ‘The rainfall I propose to asaume in céleus 
lating tho capacity of the Muidon sing ig 18 
inches in the 24 hours, ‘The actial rainfall has 
been known to reach 11°78 inches in: the 24! dure; 
but it i not on tais ground so, mach 98 9. nonsh 
eration of the rate at which. the rain really does’ 


fall while it is raining that: T° propos ts 
the oper ote of shag ot Sl ak pa 
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hong. # ThK heaviest yin, when perhaps 2 or 3 
Inches fall, is extended genefally only over a 
couple of hours or #0, and Z think, as it is the 
whole object of thé project to keep the Maidan 
from getting foftg and spongy, water should not 
he allowedgo lie of it av hour longer than can be 
i ‘The rute’of disqharge should therefore 

equal to the actual rate of fall 
thi, will appear the more 


avoi 
be made an neatly 
ns possible. An 





necessary when it ig ednsidered bow often heavy | 3x {-097 = 
falls of .tain and high tides oveur together, when | the abutments o! 
the latter prevent a’ free discharge from the drains | 
and keep thg ground unavoidably under water for ; 


many hours together. I am aware that in the 
Calcutta Drainage echeme the capacity of the 
sewers is only calculated to provide for a fall of 
inches in the 24 hours, ands with the precautions 
taken in pyoviding vents for storm-wators, no 
serions.incomvenie’® is apprchended when the 
rainfall exceeds this limit, But the consideration 
of expense is one which nkturally weighs infinitely 
more in this cage than in tht of disains mere 








open trenches on the Maidan, and building the | 


few culverts that are required, wit a sufficiently 
jberal waterway to meet all contingencies. It is 
not as if the existing culverts were suited to the 
6-inch rainfall and were only proposed to be 
altered beeatse ¥ considered that rainfall inqafli- 
cient; butethey have tale altered under any cir 
cumstances, and the additional expense of adapt 
ing them at once to the 12-inch,rainfull is so 
triffjmg.‘that there can be no question as to the 
propriety of doing so. I have acca the drains 
near their ontlets get swollen to the sizo of 
siccamt over 2 100 fect in breadth after heavy 
showers, and I am certain that if it is desired to 
‘confine the water to the channels cut for it, instead 
of apreading over the Maidan, it is essential that 
the bridges should have their waterways enlarged 
at least to the extent provided for thew in this 
project. 

Vl, The section I propose for the drains is 
shewn on the plan, on which there will also be 
seen a Table giving the arrears of a drain uf the 
assumed, sactionafor every additioggl inch of depth, 
and also’the velocities and discharge throngh tho 
same, as well as the waterways of the bridges. 
Where is a note at the side of the Table explaining 
In the assumed section of the drain the 
side slopes are 5 to 1, and bottom equal to five 
times the depth. This is sulliciently shallow and 
sancer- for the Maidan, in which deep 
drains are inadmissible. The hydraulic mean 
depth of & drain of this section running full 
is equal to the sectional area divided by the 


perimeter =75-7g77 = "658d. Thave made the 


ee 

fall of the the main trunk drains $ feet per 
mile, aod with these data oalculsted the velo~ 
city in’ ferme of She depth* from the Formula 

















V = bb /3f x Htwhere f is the fall and 1! 


the hydrautic mean depth—(See Beardmore’s 
Hydrology, page 8, Table 4.) In order to deter- 
mine the contraction grhich might bo given to the 
waterway bridges, I bave ateumed 


the velocity gv be increased in the proportion 3 in 
She drain’ ra 


an’ 
than 
tion, 


"Yo. 8 wnder'the bridges. ‘This is purel: 

ion, 1 inn eta ea for iA 
it is necedsary to make some assump- 
‘this anite very-well within the limit I 





thus fixed, the contracted waterway of"the bridees 
is obtained from the Formala 
pe TX $0097 


> 
where Sand Varo the arén and velocity ot ine 
natural waterway, and™\gand v those of the con- 
tracted waterwa Substituting for § its value 
in terms of d, viz. 10d* and for v its assumed 






value ¢ F the formula gets reduecd to s = 10d x. 
height 





3 and if the 
springing line bs 
equal to d, th» depth of the draing then the span 
ot the arch, or aggregate span’ of the arches if 
there is more than ope, will equal 6°58d, which 
happens to be just feu times the hydraulic mean 
| depth. 

| 42. The Table thus Leeomes very efi in 
enabling the size of drain or culvert required’ at 
any point of the Maidan to be at once determined 
The plan is ruled iuto squares of 100 feet side, 
or 10,000 square feet area each, ‘The rainfall 
| being ‘taken ut half un inch per honr, the dis- 
10,000 
24x60 
| cubie fect i444 cubic fect. ence the dis- 
charge from any given area on the is eq 
to the number of squares in it multiplied by 
The discharge being thus determined, the size of 
drain or culvert is at once found from the Table, 
‘The scetion and level of the drains being fixed, 
it will, of course, sometimes happen that the 
variations in the level of the ground will afford 
either more depth to the drain than is qnired, 
or not enough. As both there conditiows are 
[objectionable, the former on account’ of the 
ry Inequality it gives to the surface of 


















|ehurge per minute per square is equal to 


















nine 
‘the Maidan, and the latter on account of the 
‘flooding it would allow over the Lanks of the 
| drain, T propose to remove the earth from where 





it is shewn to be too high to the low parte, Ko as 
in all eases to assimilate the section of ‘he drain 
to the standard. > 

13. I will now pass on to describe each of the 
main drains in succes nm. No. 1 i8 the outlet, of 
that portion of the Maidan tinted green on the 
plan. ‘The sections along this*line of drainage 
will bo found in one of the sheets. It is the 
largest of the drains and contains the greatest 
number of bridges, the whole of which require to 
be re-constructed. The available fall in the trunk 
line is 3 feet per mile after shortening tho directiog 
to the utmost, and there is one point in connection 
with this shortening which requires notice. ‘The 
old drain from the siver eastwards as fur as the 
Ellenborough Courso followed the 0 of the 
glacis of the Fort for the sake of being enliladed, 
and the effect of this Was to give it a very 
tortuous course. In order to make the gnost of 
the fall, 1 propose to straighten the drain as shewn 
jon the plan, and by continuing the slope of tho 
glacia into the dmif avoid any objections that 
might be taken to the alteration of the trace ou 
the score of defilade. The section of the drain 
will be thus assimilated somewhut to that of an 
advaneed ditch. It is of course important not to 
lose sight of this military view of the matter; 
but it is also important to be carefull as to the 
efficiency of the drainage, and { think the con~ 
struction I have proposed for the drain will aitit 
both conditions very well. 

14. In fising the general level of this. line T 
haye taken the five arched culvert unger the El- 
lenborough Course ax the startingypoint and Iaid 
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‘down a slope of 3 feet per mile abova and below, 
‘The fecders discharging into the trunk drain have 
generally a greater efall than this, as will bo seen 
in the shect of¢xections. The five arched culvert 
under the Ellenborou&h Course is tho most ob- 
structive of all on thingie ‘on account of the low 
Jevel of the floor. gets drowned by every 
heavy shower, and it can then only act as syphon. 
I propose in this project to re-build it with only 
thee arches, cach of f' 4” span and 23” height of 
piks, the old floor and abutmonts being retained. 
‘The waterway below springing will be increased 
by this means rom 10 %quare feet to 30. The 
Table on the plan chewS 36-74 as the sectional 
area of the drain required af this point, and 12°62 
as the aggregate span of tif arches. The pro= 
posed alteration of this bridge will therefore 
refider it more than sufficiently large. 

15. The bridges on the Calcutta and Plassey 
Gate Sosties, respectively, at present consist of 
three spans, each of 2” 3” with height of 2’ 6” in 
the picrs, the floor of the centre arch in cach ca 
being sunk 6 inches lower than the side arches. 
I propose to convert them into single spans of 16 
and 134 fect respectively. ‘The positions of these 
bridges will be altered to the north of the existing, 
ones to suit the new position of the drain, which 
will also require the arehes ly Le bnilt skew, 

16, ‘The bridge under the Strand Road I have 
already alluded ‘to in paragraph 9: I consider 
that the full span shewn in the Table to be ro- 
quired for this bridge, viz. 16} feet, should be 
given te it. It.will be seen from. the section that 
during the rainf,season (which is the time when 
the bridge is used as a drain) the mean height of 
the river is about on a level with the floor of the 
bridge. The flow of water through the bridge 
will be variable according to the state of the tide, 
It will be altogether stopped at high water, be 
even and uniform with the flow in the rest of the 
drain atghalf tife, and be immensely accelrated at | 
low water.© The moan of these conditions, vie. | 
that at, about hulf tide when the flow is even, like 
it would be through any other bridge, is the one 
1 propose to alopt, und the span given by the 
‘Tablo is applicable to it. * 

. It will be necossary to furnish this bridge 
with flood-gates to prevent the influx of the tide, 
and it will be the duty of the Conservancy Estab- 
lishment of the Maidan to attend to them. The 

resont, bridge is furnished with common valve 
fiuico which never acts properly, The design of 
the new gates wil] be given separately with the 
Jans ond estimates of the several bridges, and 
Feed not therofore deseribe it here. There is 
nothing further on this line which requires special 
mention, or which will not be easily understood 
wt ouco,from the plan, so T will pass on to Line | 
o. 2. 

















18. This drains the portion of the Maidan 
tinted yellow, and dischargtseinto tho Peepul- 
puttee drain, and thence into Tolly’s Nullah just 
above the site of the, old footbridge. ‘The 
charge from the Maidan by the outlet at the 
bridge on the Lower Ciréalar Road near the south 
cast corner of the Jail amounts to. 7,807 cubic 
fect. per aainute, which requires a bridge with 

= 14 feet waterway. ‘The present bridge bas only 
6'feet, whiok, sooording to the Table on tho plan, 
is only capable of- taking off a. disobarge of 876 











Sigua minute, t not som as one- 
quantity it should take:o! it is 
only a ‘te porainiall of about 14 inches in the 


24 hour, There are threg/ other brisges, which 
require re-construstion on this line in accordance 
with the tabular ,dimensions. It is, perhaps, 
necostary to remark that the‘ line of water-shed 
between the green and. yellow portions will not 
practically be 0 straight axl decided aa that 
drawn on the plan, ang that ‘the ground is by no 
means highest .along “that line, but, on the con- 
trary, very flat and swampy. 

‘This fact indaced me” tq bring as many dis 
charging outlets to bear upgn it as possible in 
order to carry off the rainfall’ quickly. ‘The sur. 
face of the ‘ground here is the flattest of any 
portion of the Maidan, and to drain it properly 
it will be necessary to cart a good deal of eartie 
and get some slope towards the different drains. 

19. This drain taben it passes the Lower Cir- 
cular Road goes out of the jurisdiction of the 
Commissioner of Police and* tl €urrison Engi- 
neer. Under instructions from the Superintend- 
ing Engineer, however, 1 have included the whole 
line as far as Tolly’s Nullah in my seetion, though 
Ido not think it possible, or indedd desirable, that 
Ishould have charge of the work of improving it 
hoyond its junction with the Peepulputtee drain, 
‘This drain takes the dischurge from the wholé of 
the southern end of the Town, and is a very lar; 
affix compared with that whieh brings down the 
Maidan drainage into it, This latter up to its 
confinence with the Petpulputtes drain might, 
perhaps, he placed under the Garrison Engi- 
neer, as it fiay have some effect on the! sapitary 
condition of the General Hospital, which is'also 
under him ; but, beyond that point the interests of 
the Municipal Commissioners for.+he Town 
Suburbs predominate, and they should have the 
charge of carrying out any improvement of tha 
drain that may be necessary. Under this impros> 





| sion, therefore, I shall confine my remarks to the 


drain from the Lower Ciroular Road past the ead 
wall of the General Hospital compound, 

“20. ‘The section assumed for the drains on the 
Maidan will be no longer applicable here, for 
thero is not the same necessity for ite being shal- 
low and saucgr-shaped. ‘The side slopes of the 
drain may now be made 2 to 1, and as the dis- 
charge is 7,807 cubic fost per minute, and depth 
ny 24 feet, the Lottom width of the drain may be 
calculated from Table 4 of Beardmore’s Hydro- 
logy, 40, to be 12 feet. ‘This will make the 
total width of the ground taken up by the drain 
32 feot, Allowing 10 feet on each side of the 
drain, I recommend a space of 52 fect being taken 
up along the east wall of the Hospital’ compound 
and fenced in to prevent encroachment by the 


| Natives living in the neighbouring houses, who are 


now in tho habit of using the drgi 
‘Tho winding portion of the drain 

south wall of the Hospital up to itsjunotion with 
the Peepulputtes fila is now? for ihe a part, 
confined between brick buildings, so.a5 ‘to be al- 
most a pucka drain. Isregommend that'all the 
intervening spaces from house to house, where the 
drain is not already revetted, should be.s0,.9 well 
the floor lined with brick-on-edge, in order that 


manent seotion ‘he giveg $0: the drain, 
So ee 


6:8 privy. 
{6 leaves too 





facility offered for 
Sire ae ont hae 
£1, Asa permanent and dma! p 
plan would be to pr the rs 
brodionil terfido 
to form ® lene i004 
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opening from the Lower Circulgr Road into the 
Peepulputtee Roads This would have the advan- 
tage of ventilating she neighbourhood and making 
the drain public nd under supervision of the 
Police 80 a8 to preveht nuisances from being com- 
mitte® in it, which it seems %lmoat impossible to, 
do s0 long as it passes through private ground us 
it does now. In pgraStaph 30 of his Report 
‘Mr. Rayner states that the sewer from Zeerut or 
Alipore Bridge will Yntercept this druin across the 
road and be compelled to receive the drainage of 
this part of the Maidan. Butas the sewer is to 
be only 12-5 feet above datum at its inlet ih Tolly’s 
Nallah, and ia to have a fall of 2 foet in the first 
half mile, while the drain Wwadge is 17 feet clear 
above datum. the drain may be made to pass ower 
the sewer, unicss in-appoars that there is any ad- 
vantage to be gained by joining them. The 
Town Drainage scheme does not provide for the 
surface drainage, of the Maidan or any portion of 
the Town outsidé’the Cireular Road, and J do not 
anticipate, therefore, that 1t will be» possible to 
oin them ge to dispense with the Peepulputtee 
Haid; and it is worth while therefore to put the 
atter_ on a permanent footing at once. In this 
‘age it wil] beebeststo open ont the lane and mgke 
he Maidangdrain a straight line from the Lower 
Sireular Road as far as the Peepulputtee Road, as 
‘ceommended above. ~ 

22. Whether this be done or not, “however, it 
s of'inmediate importance to fence in the drain 
long the Hospital wall and clear away all huts 
hin $0 feet-of the wall, and also to complete 

gaps in the bricked sides of the winding por- 
fon of the drain south of the Hospital, “After 
fiving the proper section to the drain mentioned 
in paragraph 20, I propose to turf the sides and 
rifetal the bottom with broken brick, which ix 
available on the spot from a building about to he 
dismantled in the north-east corner of the 
Hospital. 

The cost of this work will be found included in 
the genegal estitnate given in tha last paragraph 
of this Report. 

28. Line No. 8 takes the drainage of the por- 
tton tinted blue on the plan. The general fall of 
the trunk drain of this I.ne, like the others, is 3 
fect per mile, A great poltion of the area drain- 
ed by it, will form the gathoring ground of the 
tanks about to be dug for the Fort water-supply, 
and'the‘arrangement of the drains has therafore 
been made with reference to this. The position 
of the tank is shewn in the plan. It will bo'seen 
that I propose to make 8 cateh drain all round the 
foot of the gla¢%sto collect the water thence and 
bring'# fo & point between the tanks conveniently 
situated for admittipg the water inte them till 
they are fyjl and after that into the trank drain. 
‘My. calculations eh@w that the drainage from 
about 62 aores:-is required’ for the Fort water- 
at: T“confess my conviction is that the 
fig the gluse alone will be found amply 
he it . rs not do, how por, to rely 7 

comy, ve arranged the Draina; 
foo trank drela close past the tanks» 

tscharge frogs a’ much larger area can bo 
‘into, 













a i néoessary. in fact, on 
dy, when. ‘one Would disregard the in- 
oh. thie’ somewhat: 


from the 


tegod ita te faa by 
‘e Ghat, for the 
ele’ ditance thet the 











back-water would goon spilf oger into thom. "Ne 
whole area is 270 acres. ~ 

21, Thearca enclosed La the Race Course is 
naturally pretty well digined, and ia high 





pared with other parts the Maidan, It ix 
highest round the banks of the Serpentine ‘Tank 
and slopes outwards a'l round towards the Race 
Course. The Encamping ground, on’ the dt) 
hand, enclosed by the loop of the Ellenb 
Course, is badly drained, and the new drains will, 
T hope, have the effect. of improvithr it very inuch 
The present outlet townrds Prinsep’s Ghat is a 
wretehedly small oneewith its flor much 
the general level ofthe drains inside. ‘Phe cons 
quence of this is that the drains are fill of water 
and the ground very swampy in this neighbdire 
hood all through the rains. “I propose using the 
spoil from the drains and some from the new 
tanks in joining the atgle of the loop of the Elle 
Dorough Course neares 
Strand Course Ride, ay at present in the rains 
ie impossible to get from one to the other without 
wading through water up to the girthe, 

25. With regard to the other lines of di 
it is not necessary to say much, as they reqiire 
ittle tg be done to them in the way of reforma- 
tion, She area tinted pink round the Dh 
tollah Tank is shewn in the plan’ as di 
into the sewer under Esplanade Row, but practi- 
cally the whole discharge will be taken up by the 
tank, and it will be vey rarely that any will 
spill ftom thence into the sewer,” There will ‘be 
no harm, therefore, in throwing this work on the 
xewers, although, as 1 
are not intended to take 
Drainage. The ground opposite the Town 
present also drains into the same ewer, and it is 
not worth while disturbing it until it is shewn to 
be necessary, although, to be in the safly side, L 
have provided for draining it into the ‘main tru} 
line No. 1. ‘The alterations in these small drain 
‘age areas are not Itke the work on the main lines, 
definite and eapable of being deseribed and esti- 
mated beforehand, but like that required in the 
formation of the feeder drains and surface slopes, 
which I think can only be done satisiactorily by 
means of u good Nokur Cooly Establishment well 
supervised, and which I am accordingly about. to 
propose. , 

26. In paragraph 7 I proposed to consider the 

drainage in two ways; first, the construction of 
trunk aud branch drains, which have been con- 
sidered in the preceding paragraphs; and sceondly, 
the adjustment of the surface of the ground into 
anch slopes as shall throw the water gnickly ints 
the drains. This part of the subject will aaturally 
have more of the nature of a landsvape gardner’s 
work than an Enginver’s, and I do not know how 
to do it more elitcitutly than by keeping a fixed 
establishment of coolies constantly at it till the 
surface of the Maidan has been thoroughly put into 
proper order, I do not propose t# make the feeder 
drains by digging trenelfes, of whieh there will be 
quite as many ae it is advisable to allow in the 
trunk drains, but by. catting away the ground on 
the banke of the main drains and throwing it 
hack to wherever it appears to be required, so ur 
to-form a succession of very slight undulations, 60 
slight as to be scarcely perceptible and yet sufficie 
ent to prevent the water from lying op the ground, 
This would be o very expensive 4nd tedious work 
if the whole of the Mai ‘Bad tA\be done; but 
fortunately many parts have already kota tolerable 
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infelination, and the new sloping will be con- , given may be relied on, and it is not the less 
fined to thost= parts which are now swampy, |intelligible for want of more Gotails. Tt will be 
and which may be “listingnished by o darker ‘seen that the chief expense is in the bridges 
color in the genes il as by.the deep foot ‘as would be expected. Of these there are 28 
prints of the cattle @ in them. I antici- |costing Rapees (2,454 in the aggregate. The 
pate thut about 100 covlies a day for the next | most expensive of them will cost Rupees 14,700, 
fen months, or till about the close of next rains ‘and theleast Rupees 100, There is not one of 
be able to do the work, and T have | them whose re-construction gould have been saved 
rdingly provided aout Rupees 5,000 in the | by adopting a smaller rainfall than that assumed 
timate. “I iytend to wse the carth from the |hy me. And it will be seen’ from the Table ou 
new tenk being dng for*the Fort water-«pply, | the plan that, assuming the same eection of drain 
fas fur as possible, in tBis wark; but it is a|as there shewn to be adopted for any’ smaller rain 
question whether it woald Mbt be.worth while for |fall than 12”, the spans of the bridges by no 
the improvement of the Maid& to dig an addi- | means decreas in the same ratio us the dis- 
tignal tank or enlarge some of the existing tanks ‘charges, and their cbsé would decrease even in a 
fo¥ the sale of the earth to be used in raising the | ina leas ratio still. Fur instance,wa bridge of 
Taw ground as well as for providing a fine piece | 10-45 feet waterway, like thatwandyt the Strand 
of water, T have en-rzested to the Commissioner |on main drain No. J, would be reduced only to 
of Police the idea of joining the Dhoba Pookur | 12-07 feet if the dischirge were halved, and the 
Tank with the one clase to the west of it in an | cost would go down from about Rupoes 14,700 
wulav larhion, sucti as that sketched in dotied | to 12,900, or 26 per cent in the “one case against 
son the plan: This would produce a splendid | only [2 ‘pet cent in the otter. And this is 
sheet of water, and the garth exea i ing the most favorable case, for aa the 
could be used in giving the neighbouring get smaller the reduction gets almost in- 
the Maidan an undulating ‘park-like elfeot if plaut- | appreciable, Ido not anticipate therefore that 
ed with trees and Jaid oat with a gardci thegiyhole saving in’ the projet, if it bad beon 
ths and occasional camps of flowering shrobs. | prepared for a 6” rainful) instead ofe12,” would 

he impure water ai present in these tanks would | have been madre than Rupece 5,000 or 6,100, and 
hv pumped owt and: the luke formed by them | the diminisped velocity and power of discharge 
clewn afterwards for drinking purposes, till | in the drains would have boen, in my Spigion, a 

i completion of the Calcutta | a great sacrifice for so small a gain. Of course, 
g-supply, {hen it mizht be ziven up for an the section of the drains might be altered so as 
‘The first | to give ita greater hydiaulic meg depth, agg, 
cost of this work would be about’ Kupees 0,000 | therefore a greater eompurative velocity and dis- 
: | charge, und the spans of the bridges. could thus, 
27. ‘The following is an estimate of the, cost | be made to vary directly with the rainfall, but” 
of the Drainage works T have recommended | the objection in this ease would lie in the side 
the detailed estimates and plans for the several slopes of the drains becoming too steep and trench= 
bridges. will fe submitted separately as the | like, I {cel confident therefore in recommendin, 
but it idvisible to. the execution of the druinage as I have projected 

ate now | it — 









































































Estimate. 


—_— 
7 y 
| 
toms of ebnrge. Quantity. | 


Rate. Cost, j Total, | Grand 





th-werk in exeavation of drains as 
yor Schedule 





Drain Bridges as per Schedult @ —... | 

Re-forming section, &e,) of the Peepul- 
putter drain, including cartage of 
brick-rubbish “trom ok building in 
General Hospital, ae'| 





Adi contingoneigs at 6 per cent... 








Fotal Rupees... 
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Sohedule of Earth-work. 
Average Grand 
Deignatidy of Drains. Length. Igcerionfie| Contents: |, Total. / eta, 
: - = —— 
Main Drain No.1 =“... 7,100 40 | 3,08,000 
Ditto on Wo we 7,900 40 | 3,16,000 
Ditto nf or se 7,100 40 3,08,000, 
———-| 9,32,800 
Add 50 per’ ‘cent for the feeders and| Saar? 
* surface dressing, as alluded to in the ‘ 
Report, to cover cost of estabifshinent avec A bier’ $,66,000, 
Main Drain No. 4 ae . 2,106 29°5 
Ditto sy 5 2,700 22:5 Fi 
Ditto wn © 2,300 225 | 
Ditto ae S r 1,500 22:5 
: 6600 | 22-5 | 1,983,500 
Add 10 per cent’ for the feeders GEES | Gece 19,350 
. ————| 213,850 
Total cubic foot ae] cscersy | canuee ates 16,10,850 
= Schedule of Bridges. mi 
pe Sa 
4 : a 
‘hich the z|< 2 a 
Oe taee bee to Te | Bead on which tho Bridge bus to | 3 | ao i. 3 
auilt? peat nal Ao s rs 
| 3| 3 Sas) gla 
| g| 2 g2| 3) 3 
11% D A Oo Ae 
ee OA ci em 2 iO: 
i Re | Re 
(| The Strand... * 1 129 | 14,700) 
| Geteata Gate Road 1 20 | 2.278) 
~ || Plassey 1 20 7 2,008 
: aa Bllenborough Course i 3 uz | 1,381 
Main ‘Dihin No. 14 | sn Coane, with the Soretay' . 
| Walk . 2 6 Vo 8 164} 5,004 
Jann Bazar “Cros . 2 6 Vo 6% 45 | 1,588) 
U Chowringhee Road... on wef 1 658) O04 125 | 2,700 





Sortie Bridze : | 
Mo 4 Ditto ditto =). ] a} 8 [or 6%} a0) 09) 
——— | 30,546 





BranchOPof’ see Bentinck Road 





f ‘i Dhoba Pookur Road we f[ 2) 4 [Vo 24 bs 300, 

Main Drain No. 2{ Lower Circular Road =). | 2 | 7 [a 2%) 98 | 4239 
en ’ : 

at ar pat Howpital Road... ww} Tah vy} 92 | 2,885 

Pogae verse Fail ree 0 of 70] 350 


| 7,213 


Kidderpore Road... 
‘Bllonborough Conrse, No. 
Di ai 








DP emen! 
fa auedon a 


























a ane ae | 62,454 
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Extracts from a lettgr from Lizurawaxt-Cotower, 
J.P. Beapue, a. x, {Secreiary to the Government of 
Bengal in thy T'fblic Works Department, to the Superin- 
tending Engineer of th Presidency Cirole,—(No. 697, 
dated the Tith Febraary 1 
2. Tins project, 


According to Ratimate and Schedulesattachet 
Pier Cod. 

Re. 16,190 
oats 








ich ombraces. the works 
nofed on the 
margin, has, 
on the recom- 








icavation of Main Dr 
PAESISID ace desc 









“Faenty-two Benin Brag mendation of 
Refomine Sci Aca tho’g “the Chiet En- 
uplpative ian ‘ef oon Ot 
Contingerhciee nt 8 per cout dies gineer, — met, 
=-— with theentire 
Total Re ern 


approval of the 


ieutenant - | 


Governor, und I am-desized, iw communicating 
sarfetion to the whole outlay involved in it, viz, 
Rupees (86,601) eighty-six thougand six hundred 

ty-ono, to state that the Garrison Engi- 
neer should proceed ae fast as possible with the 
project to completion. : 





8. The above outlay will he mot from the Local | 
Funds* in the hands of | 





“strvn mk FORM") sheCommiasioner of Police 


of. Culeuita, and provision has been made for it in | 


the Public Works Budget for 1865-66 (see Item 
No. 12], Jacal, Page? 14 and 15) to the ealemt 


of Rupees 36,606, the difference between this sum 


and the total estimated outlay, or Rupecs 50,085, 
having been computed as the seapendate up to 
the end of this year, or 30th April next. 

4. In regard to the proper for laying out the 
ground in the vicinity of the tank north of the 
Sail, recommended in paragraph 26 of Captain 
‘Trevor’s Report, I am to,state that the Commis- 
sioner of Polio will be oelled upon to report 
whether he would recommend. that this work can 
be carried out, excepting the’ walks and shrube, 
which, in the Lientenant-Governor’e opinion, may 
| be postponed at a farther outlay of Rupees 50,000, 

5. ‘The attention of the Suburban Municipalit? 
will be called to the remarks contained in para- 
-graph i9 of the Refurt regarding the cotinuation 
of the Peepulputteo outlet drain, ed 


G. The Lieutenant-Governor considers it ox~ 
pedient that the lane pPoposed by Captain Trevor 
to the east of the General Hospital and opening 
from the Lower Circular Road toxthe Peepulputtee 
Road shouldebe formed, and ,a further detailed 
report om this proposal shewing the coat is required. 

8. Agreeably with the suggestion made ii the 
| last paragraph of your letter, Captain Trevor’s 

evygrt will be published in the Supplement to the 
| Calentta Gacete, 











Futwtsn ay Teouat Joues, at Tax Bungat Oacamraauy OR 
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SUPPLEMENT TO 
The Calcutta Gazette. 








WEDNESDAY, MARCH 22, 1865. 











OFFICIAL PAPERS. 


—~i Sopsiempr to the Gazette will henceforward be 


lished, containing uch Official Papers and Information ax 





the Government of Bengal may deen to be of interést to the Public, ani such as muy usefitlly be made known. 
Non-Subneribers to the Cazerte may rocetne the SUPPLEMENT separately on a payment of siz Rupees per annum if 


delivered in Cal. tla, Jr hovive Rupees if sent ly Post, 


No Offic: Orders or Notifications, the publication of which in the Gaxxttn is required by Law, or which it hax been: 
customary 10 publish in the Gazevre, will be inciuded in the SurriEmut. For such Ordere and Notifications the budy of 


the Gazer must he looked to as heretofore. 








Caloutta Water Supply. 


From B. Tuaxnutt, Bag, Secretary to thd Fusticer of the 
s 

Bovernment. of Bengal, —(No. 124, dated the 9th 

February 1805.) 

T wave the honor, by direction of the Chairman 
of the Justices, to forward copy of a Report on a 
+ supply of water fur the Town of Caleatta” whieh 
has heen prepared by the Engineer to the Justives, 

2. Phis Report was first comJered by the 
Water-supply Committee, who passed the following 
Resolution :— ae 
“fhe Water-supply Committee desire to record 
their high sense of the value of Mr. Clark’s services 
as shown in the Report anu project. It is a com- 
plete and :matured scheme and evidences fully the 
knowledge'and ‘ability of Mr, Clark, aud the ad. 
vantage which he hat taken of the opportunities 
which wore recently afforded him in a visit to Eng- 
land. The Committed believe that this scheme i¢ 
as perfec’ ap any scheme can be, and that it is 
Dasedonn the » ardest principles, the most appro 
od prastios, dad-on themoct recont, experien 


















The Committe, thafofors, recommend ‘its adop- 
tion in ita. rivet, they, moreover, believe 
that it can bd out within the estimated 
‘ooate ees ey 
“She; Commaiittse pve of opinion that the carry 


» jught not not to Le placed 
Water Company, but that the 
ed-out by contract ‘under the 
dnatices”” : 
 Wag.then joonsidered by the 

‘a. vigw to determine the 


gich, the fendasgequired to ‘carry out 
pe sil be provided, 
Sint — 















forthe Town of Caleatia, to tho Secretary to the | 


regards the manner in which the Water-supply for 
Calcutta should be carried out. : 

“Tho Committee are of oyinion thay the 
amount required for completion of the Water- 
| supply works should be raised by loan; that ten 
luc cut of the sum to the credit of the Water- 
supply Fund should be reserved for the payment 
of interest, on enol Joan pending the completion 
of such works; and that Act VI. of 1863 should 
be amended, so ar to render it compulsory on the 
Justives to impose, at the completion of the 
works, such au annual water-rate aq shall cover 
the payment of the interest on the Water-supply 
loan, of the current expenses and maintenance 
and depreciation of the works, less such sum as 
may be obtained by sale of the water. 

“The Committee also concur in the opinion 
of the Committee on Water-supply that the works 
should be carried out by contract. under supervi- 
sion of the Justices.” 

4, Fiaally the Report was laid, together 
with the recommondatigns of the Water-supply 
and of the Finance Committees, before the Justices 
in meeting on the Gth instant, und it was resoly- 
ed that — 

“Tho Justices, concurring in the opinion ex- 

pressed by the Wator-supply and Finance Com- 
mittees, adopt the scheme which haa been pre- 
pared by their Engineer for the supply of the 
‘Town of Calcutta with water, and authorize the 
Chairman, subject to the sanction of His Honor 
the Livutenunt-Governor of* Bengal, under Sec- 
tion XXXIIL of Act VI. (B.C.) cf 1863, to carry 
out the scheme in accordance with the recommen- 
dations of the abovenamed Committees.” 
--§. dn applying forthe sanction of His 
Honor the Licutenant-Governor, the Chairman 
desires to submit, for His Honor’s consideration, 
‘a few cbéervations on ope or two points connect. 
ed with the scheme ang the reoommendations of 
the Committees. 5 

6. A sum of Rupees ten Iges to'arde a Water- 
supply Fund lias been contribu. d by the Govern- 
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wpent out of the Incofe Tux collections in Cal- 
gutta, and this eni® will, with the contribution 
for the cusrémt yenry and accumulated interest 
during the next four years, aggregate ab the 
utmost fifteen lacs of 

7. Recourse must Mherefore be had to a loan 
to mect the cost of the scheme, 

8. If the entire sum to the eredit of the 
Water-supply Fund were appropriated towards 
that cost, ai onal sum of Rupecs 42,00,00 
must bo ruisedgand the gfrent interest on it will 
have to be met by additiopal taxation. 

9. As. the present ratg-payers have already 
hood tated for the Income Mag. (from which the 
Water-supply Fund is ereated,) and as they will 
degive no, benefit trom the Water-supply works 
ponding their completion, it is considered unjust 
to impose a second Tax to meet the interest. of 
the loun during that period, and it is therefore 
proposed that a loan of fifty lacs should be raised 
as required, and that ton i f Rupees should 
be set aside out of the Water-supply Fund to 
moet the interest accruing on that loan for the 
four or five years within which the works of the 
Wateresupply should be brought into operation. 

10, Thus the scheme will he carried out w ith 
out the necessity of imposing an additional ‘Tux 
until the 1 of Watur-supply is declared 10 
be complete in accordance with Seetion LXL of 
Act VIL of 186: 

IL. Before that period, however, arrives it 
will betnecessayy to make provision for the p 
ment of interest, a8 for the cost of the 
annual working expenses, and for the deprecias 
of the stock aud plant, and as the sewer 
id could not possibly “hear sich additional 
that tive manner in 

such provision he 






















































I 
burden, it would be desiral 





whieh it is intended to mak 
av one declyged and rendered compuls 





y by 









law. © 

12. Ifis with this view, therefore, that the 
Financial Gommittee recommended, and the 
Justices in meeting have adopted the recommer 





dation, that “ Segtion LX of Act VIL of 
should be amended so as to render it compalsucy 
‘on the Justices to enforee, at the completion of 
the works, such un annual water-rate as shall 
cover the payment of the interests on the Water- 
supply loan, of the current expenses, maintenance 
cand depreciation of the works, less such sam as 
‘may be obiained by the sale of the water. ” 

18, The Section thus amended would read 
as follows :— 

“The Justices shall carry out a system for the 
cupply of water within the Towa, and shall, for 
that pprpose, causo such pipes to be laid, and such 
tanks, reservoirs, avd other works to be made and 
conatructed, as shall be necessary. Such supply 
hall be deemed, for the purpoges of this Act, to be 
complete within the Town gp soon as the Justices 
shall have, with the sanetion of the Lieutenant 
Governor of Bengal, declared, by Notification pub- 
lished in the Ghvernmend Gaeetie; that the supply 
is complete within the Town, Sq soon as the 
supply sbull’ be completo within the ‘Town the 
Justices shall impose an anmial water-rate on the 
ussessed value of all houses, buildiags, and lands 
in the Town, and such water-rate shall be de- 
termined in such # manner that the gross procecds 
thereof shall be sufficient and no more to cover the 








anuual isteresp payable ou any loans which might 
have been raja fontthe constraction‘of the Water- 
supply worl/, ux Well as to cover the payment of 







| the soundest principles, the most approved prac 





the current worfing expenses, and the mainte- 
nance and depreciation of the stock and plant, less 
such stn as may Le realized by the sule of the 
water, and such rate shall be agessed in the manner 
hereinafter deseribed.”" a « 

14. ‘This ameuddfient of the law shouldtde ef 
fected, if possible, simultaneously with the sane- 
tion of the sehem Mo 

15. As it is of the utmostimportance that no 
delay should be allowed ‘to ovénr in the éxeeution 
of theée works, (when sunetioned,) the Chuirman 
submits Declarations, under the Section Tl. of Act 
VEL. of 1857, for the land required to be purchased 
at Pulta, Tallah, and Wellington Square for the 
construction of thewater-works, and trusts that 
they may beapproved and published. in the Go- 
ernment Gazette us soon as [resibler 

16. Ithasbeon fougd necessary to seek the 
aid of Government in epforcing the sale of these 
Jands on aceount of the nature of the titles con= 
nected with them, which preclude their purchase 
by private afangement, and the Justices are bound 
to sveure a yulid and unassailable tile for these 
lands before eoustructin Works of such cost a 
these, and this ean only be done by reevurse to 
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ve: the Proceedings of the Wager-nupply 
aud Finance Comuittecs, —“™* 
WATER-SUPPLY# 

The 30th Junnary 1965. 


Pi 
Tne Chairwan and FieeChairmar, Colonel 
Ilo, t fey Captain Hyde, and Messty. F. Jeu 

Haworth, 





Nt: 





Water-supnly Committee desire to record 
sense of the value of Mr. Clark 
as shewn in thés Report and project. visa come 
plete and matured scheme, and evidences fully the 
knowledse wut ability of Mr. Clark, und the advan- 
tage which he has tuken of the opportunities whieh 
were recently afforded him ina visit te England, 
‘Tho Coumitiee believetthat this selieme is as per 
fect, as any scheme can be, und that. it is based on 
ee, 
and on the must recent experience. ‘The Com. 
mittce therefore recommend its adoption in ite 
entirety, and they moreover believe that it can be 
carried ont, within the estimated cost.”” 

2. The Committee are of opto that the cars 
rying out of the scheme ought not to be placed in 
the hands of any cWater Compuny, but that the 
works should be carried out ky contracf' under the 
supervision of the Justiecs. 


FINANCE. 
The Ind Febrwary 188% 


—: 
PREsentt 

‘The Chairman aid Vide-Chairman, Colonel Beadle 

2 8, Mossre, H. G. Dunlop, J. Bi Roberta 

J.B. Knight, and Kamgopal Ghose. 7 

‘Tho Finaaoe Cotnmitter concut in the opinios 

expremed. by the, Watersupply Committee a 
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regards the manner in which the Water-supply for 
Calcutta should be carried out. 

The Committes art of opinion that the amount 
required for the corppletion of the Water-supply 
works shouldy be raistd by loan; that of the sum 
to thegeredit of the Water-supply Funds ten lakhs 
should be reserved for the payment of interest on 
such loun pending the completion of the works, and 
that Section LXL. of Act V1. of 1863 should be 
amended, so as to xender it compulsory on the 
Justices to enforee, at the completion of the works, 
such an Annugl Water-rate as shall cover the pay- 
ment of the interest on the, Water supply loan, of 
tffe current expenses, maintenanes and deprecia- 
tion of the works, less such sum us may be obtained 
Uy sale of the water. 














From W. Crane, Esq, Engineer to the Justices, to 
V. H. Scuaron, Esg., Chairryan to the Justives of thy 
Peace, Culeuttu,—(dated the 20th January 1865.) 


T nave the hondr to lay before you my Report 
on the works which should be undertaken for 
plying the City of Caleutta with water, and in 
doing so, T“propose to confine my observations | 
entirely to the Engineering points of the question, 
as it appears rpneegssary for mé to enter agnit 
into those grhich have been recently diseussil, | 
though baving an impdrtant beariaug on this | 























T refer more particularly to the sour. of stipply | 
as wAL as to the meuns for defraying the first cost | 
and after working expenses, | 

3. ‘Bhe soyrce of supply has been fully con- | 
sidered in a recent paper by the Bengal Sanitary | 
Commission, and the weight of the epinion, con- | 
Mining as it, does the eonclusion previously arrived 
at, vie. that there is practically no other available | 
sdurce of supply than the River Hooghly, must be | 
considered decisive. 

3 ‘The experiments and analysis “of the water 
taken from varicus places on the river hasenabled 
Dr Maenamara to fix on Pulta as the point, from 
h the water yoay be taken, and, consid 
tamination to whi 























river is snl 
yearunce as a sonreo from whet 
supply for domestic purposes, it, ix 
read the opinion of a Chemist, that with proper 
“ management the river af Pulta will yield a fairly 
“ good Water-eupply, and 1 believe the supply 
« jmight, by the use of Spencer’s Kilter, be made 
« almost. unexceptionable.” 

‘Thus far the preliminary enquiries have been 
settled, 

4. With reference to the finaneial part of the 
subject, vic. teamount of woney requisite for 
the edhstruction of the works, I may remark that: 
the Estimate for hose which 1 now propose is 
largely infexcess of thut which I have mude in a 
previous Report, an@ it is necessary to state that 
the works then contemplated wero intended rather 
to correspond with the Funds available than the 
requirements which an Engineer, if unfettered by 
limited funds, (six and a half Ince of Rupees,) 
would have estimated for. 

There was, however, mo part of that scheme 
which could not have been made available in the 
more perfect works I now recommend for adoption. 
«bs ‘The rejection of Cossipore us the spot from 

mm, and the adoption 
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} ject, estimates the deprecis 





which the water should b 
of @ point 12 miles hi the river, of itself 
necessitate # largely ‘estimate, | 


j the point where the works will h 


6 The working expenges of the present 
scheme also ivill be in excess pf whut was ther» 
pronosed. : 

Tt must, however, be bornsin mind that these 
more perfect and expensizg works ave intended w 
give double the supply, as, instead of three 
iuillion vallons por day 

7. ‘The levels ol the country shew that the 
surface of the central and Corn. 
illis Street} between Wellington Syuare and th 
Canal varies betwoen 10 gnd 24 feet above datum 
(Kidderpore Dock Sill) ;"49 the north of the Canal 
‘allah the a Jewel of the ground is. IS 
and fron th h sight ondulations, the 
face vines to an agerize level ot 30 feet abuve 
datum by the river side at Palts 

This grulual rise of the su 
ws per mile, adsnits of the eon 
edict between Pala 
dilliculties Lan thos 
soil saturated with ¥ 

8. The straight dircetion of the 
road for the greater part of the distan 
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urrackpore 
towards 











alfirds grat facilities { con- 
any form ot conduit. which may be 
dveided on. The sanction of the Government to 
acing it outside the ees On the east 
side of the road being alone necessary, 

9 The two aliernatives are a brickwork or an 





the river side 
struction 0: 
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tiles com t 
would Ffuder incredted, 
fodrive the water 












nl 
this, 
power ne 
throught the pipe 
due to the lifting of the entire 4 
lions per day, to the height of 100 4 
Driek ayucduet this expeuse will be 
ry. . 

10.” Moreover, the shorter Tife, or dyration, of 
an iron pipe in this country, owing to the saline 
f the svil, is a matter for gmve consider 


lowever, 









penses 
million 

With 
entirely unm 























ation. 

Mr. Mollor, the Engineer ofsthe Oriental Gas 

Company, who has the best experience in this sub- 
ion of iron pipes from 
‘this canse af not less than 4 per cent. per annum. 

LI. Brickwork, on the other hand, of first rate 
quality may be regarded as indestructible, 

Phe repairs’ and depreciation of a masonry+ 
aqueduct will be inversely as the care and skill 
exercised on its eonstmiction. 

12. Alter @ carcful consideration of all the cir 
ennistances of the ease, L propose to adopt a con 
duit constructed of brickwork, 66,600 fect in 
length, between Pulta and Tallab, laid at the in- 
clination I have named, pie. 1 in 5,300, * 

That the water shall be received in a covered 
tank at the latter glare, and the engines and pipes 
for supplying the Northern Division of the Town 
shall there commence. 

13. Leonsider, moreover, thatyas the aqueduct, 
will require occasional cledhing and repair, it should 
be made rather larger than one-half the size re- 
quired for the total prospective supply of 12 
million gallons. 

‘That in the event of an extension of the works 
being reqnired to distribute that quantity 4 
second aqueduct should be then constructed, so as 
to avoid the stoppages and contingendies which 
1 dependance on one channel peved:itates, 
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1.4. With this view T propose that the aque- 
educt first constrneie shall be capable of convey~ 
‘ins, by a cynstanfly running stream, 9 million 
gallons per tweuty-leur hours {rom the filters av 
Pulta to the reservoir at/Tallah. 

15. On the detarfnation of these leading 
points the arrangement of the entire works for 
pumping the water and its distribution have 
mainly depended. 

{ 16. There has beer, some delay in deciding 
fon the best of the several routes at the northern 
enlot the lin, where dhe acqueduct leaves the 
iy that passing through 
Cantonments gas been decided ov. 

Is have Lega persons: 
previous Aud with the office, have been 
agecked and are believed to be correet, but it will 
essary, before the works are commenced, | 
to go over them avain by another and eompercut 
person to ensure there being vo discrepancy in t 
this vital part of the question, i 

18. 1 have, with as much despatch as my stato > 
of hoalth has permitted, prepared Plans aud Se 
tions shewing the general arrangement of the | 
works, and sufficient detailed drawings, &e, to | 
















1. 












be very 1 


















enable me to form un estimate of their extent and 











vost. H 

19. ‘The works are intended to distribute in | 
Caleutta, immediately on their completion, 6 
willion gallons per day, und they ure all design 
ed with & view fo an extension so as to supply 12 
million gallons when a demand for the extra | 
quantiiy shall ¢ppeat. 





‘Their gfneral arrangement will be under- 
stood from the Dingram, page $1, and Plan’No. 
‘The works at Pulls to be first undertaken com. 
prise all thut is necessary to cleanse, filter, and 
discharge into the acqueduct 7 million gallous | 
per day, with a spare area in the setiling beds | 
and filters to sPow ol their proper cleansing and | 
repair 
























21. The site of these works is 24 miles to the 
north of Goyernment. House at Barrackpore, and + 
29,00 yards or about 164 twlles from Wellington | 


Sqnare in Calcatta. | 
22. The water will be pumped up from the | 
river twice in the day during five hours at each | 
period of low water. It will be conveyed by the 
river water aqueduct to the settling tanks, of 
which there will be four at first provided. 
© ‘The water will there remain quiescent for a! 
period of thirty-six hours, aftor which it will be 
Arawn olf from the surface into the filter by the 
clear water culvert. 


‘The water will sink through the filtering 
racdium und be received by a calvert, which will 
convey into the aynednet leading to Tallah, 
from which it will Le received ina covered re~ 
servoir. 

24. It may here be remarkéd that the squeduet 
could not be carried further with economy, the 
extra depth would largely increase the cost and 
difficulty of itxconstraction, and a risk of con- 
tamination by provimity to sewers, &e., in the 
city would be incurred 

25. The Engines will be erected at Tullah in 
close proximity to the covered reservoir for the 
purpose of lifting the water to a pnflicient eleva- 
tion'to distribute half the entire quantity, vie, 3 
million gallons in the Northem Division of the 
town Waring the day.time, under a pressure of 50 
feet at the work, and during the hours of night 
































to deliver 3 milljon gallotis into a covered teser- 
voir to be coustructed in Wellington Square, 

26. Adjacent to the Wellington Square ro. 
sorvoir engines will be erected to distribute water 
under a pressure of 100 feet f the European and 
Mercantile portiva of the city, where high service 
will be required, and-to the shipping laying’ along 
the river bank. 

27. The proximity ‘of the works to two im- 
portant Military ‘Stations, Barrackpore and Dum. 
Dum, alfords great facilities for extending to them 
the benefit of a pure Water-supply, and I have 
therefore prepared estimates for delivering 120,000 
gallona per day to Barrackpore, and half that 
quantity to Dom-Dum. 

2s. The muddy character of the water to be 
dealt with is an wnusual feature in ,works of this 
itates peculiar and special 
arrangements being provided, . 

‘The amount of soli@ mutter in suspension bas 
been variously estimated. 

Dr. Macamam’s experiments shew that it, 
varied betyyeen sp;'p,Pd and pfyth part of dried 
solid by eubie mensurement. 

29. In G.million gallons of water tho forther’ 
proportion gives 428, and the latter 2,700 cubie 
feet of dried solid matter as a élaily quantity to be 
altstructed from the water during the process of 
ansing. + U 
30. According to the experiments of the late 
Mr. Piddi€ton, who made special enquiries into 
this subject, the amount of dried solid muy be 
generally estimated at one cubie inch in one cubic 
foot of water, or 74;th part. ‘s 

Bl: As, however, this deposit’ will require t5 
be removed imits fluid state of soft mud, it may 






























‘be roughly estimated that a-quantity of not 16mm 


than 4,000 to 5,000 cubic feet of this mud_will 
require to he removed per day from the Pulta 
works, 

32. The only effectual means to be adopted for 
the first. process of cleansing is the simple one ol 
allowing the muddy particles to aubside through 
the water in preference to thrt of straining ty 
which the water is drawn through the mud, as 
it is highly. probable that, while extracting the 
mecharical impurities, those in solution may be 
increased by bringing the water into more imme- 
diate contact with the sedimentary matter. 

38. Dr. Macnamara, speaking of the physical 
properties of the water, states: “ During the rains 
though the grosser mechanical impurities can 
«he readily separated by filtration or subsidence, 
© jut there still remaine in suspension very finely 
« divided clayey mattor which gives the water a 
“ turbid appearance. oe 

“ This impurity cannot be separated by filtra- 
« tion, and it requiges some geven or eight days 
“to subside completely. Moreover, tive slightest 
“ agitation is oufficient to stir up the sediment ; 
« daring the remainder of the year the mechani- 
“cal impurities tan be readily and completely 
“geparated by subsidence ar filtration, Twenty- 
“€ four hours is sufficient to effeot the clearance by 
“ subsidence.” ea 

84. On the completences of this process of 
cleansing by subsidence will the purity -of the 
supply mainly depend, for if the water. be 
admitted to the filters. in its muddy stat 
the latter will speedily become coated”: wit 
mud, and the eoluble im ‘eontained therein 
(us I have above attetaptell to desertbe) -would be 
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imparted to the water in its downward course 
throwgli the filter . 

‘To obviate this difficulty in my former Report 
1 proposed to adopt gh plan of areard 

39. During imy® recent visit to En 

made qpecial engniriés on thig point, and’ visited 
water-Works where various arrangements ad 
Wwe proposed, vz, wheregipward, dowtiward, and 
the Seoteh systun of triple filtration had bec 
tried. ‘ 
Tfound, however, that filters orivinally intend- 
ed for the upgrard process, as well_as the triple 
aystem, had disappeared, and, so far as T could 
Mirn, the zencral practice is to use the downward 
, amd the most, reeent exaraples of these 
wo all so arranged, + 

‘The dillienlty in cleansing the under channels 
for the upward process had been found so 
that it had been aband mgd and the downw: 
process substituted, 

36. Subsequeng to the above 
Mucuajnara’s Report in his lett 
July S64, after having experimented Wi 
cer's Vilter, he states that, ‘ besides diminishing 
“ghe orwanie matter, it entirely removes the sus 
«pended matter, reuderinzr the water, even in the 
“rains, perfeedy car ant bright, and 1 iinlait 
“probable that by the usgof the Magnetic C 
“hide of prper thickness the dissolved organic 
«matter might be got rid of.” 
though the means are 
pro. ‘ying the muddy water of the 
Hooghly by the process of filtration, 
Wlercare’shoul? be observed in i 
as far as practicable, by subsidence 
[tis therefire proposed in. these works to 
provide an ynusnally large f ; 
ayd that the Water shall, after being pumped into 
these receptacles, remain for a period of thirty-six 
hours absolutely qulescent, and then to be drawn 
off from the surface only by an arrangement 
especially adapted for the purpose without causing 
any cutrent or disturbance of the water. 

30. ‘The filters will by ided into compart. 
ments of 100 by 2U0 feet, so as to permit their 
frequent cleansing, by seraping off from the top 
oout } inch, so as to expose a fresh aurfure of 
clean sand. 

‘A sand-washing apparatus will also be pro- 
vided. 

rs I propose now to notice in some detail the 
various parts of the works which are comprised 
in this scheme, See 

They will commence at the river side by the 
construction of a screw pile jetty shewn in the 
Drawing No. 3» taken so far into the river as to 
allow a depth of 40 fevt at low water at the river 
‘end for convenience of bonts dischargihg coal, &e., 
for the wagks. * ? ; 

‘The river bauk atethe point selected ix very 
favorable, within a distance of 100 feet from low 
water mark a depth of 40 feet is attained, which 
increases to 70 feet at_a distance of 140 fect. 

41, It will be very desirable, should these 
works be decided on, to construct the jetty as 
early as practicable, 80 that the machinery and 
materials may be landed ‘without difficulty. 

42.° The jetty will be about 100 feet long, 20 
feet wide, and ‘P shaped at the ond, with a’ tra- 
velling crane running on a tramway capable of 
lifting B'tons. ©, i 

‘The jetty will also protect the suction pipe at- 
tached to the putipe at its river extremity. 






















































































43. From the extremity»of the jeity a double 
Tine of tramway will be laid torthe eoal shed, ant 
from then ale line will extent! ,round the 
filters. te nveyanee of sand to the washil 
machine listribution alter cleansing. 
will be“three in number, all 

h other, 50 horse power, 
ble of lifting the daily sup- 
el of extreme Jow water fo tha 
of the settling tanks, a total lift of 3) feet in 
ten hours, , x 

‘The engines will be déuble acting, high pres: 
sure,expansive, and condensing, —* 

Four boilers will D8 fixed for working these 
5 cach of thela capable of woking one of 
the e oper coal sheds, &e., adjacent to 
the builer house will be provided eapuble of ech. 
taining one month’s supply of coals. 

Each engine will Le attached to a plunger 
pump of the ordinary description expable of litt 
the quantity of water bel 
smaller pump expable of liftin: 
tiow of 40 fe 
supply of bi 

4, Water, as it. Ie 
conveyed along an open camel, the river water 
aqueduct, 7 feet wide, built abuut, | foot below the 
present surface of the gvonnd (which will he 
ised G or 7 feet) and connected with the four 
settling tanks by a series of valves, about. 50 feet 
apart, fixed in the side thereof, as shewn in the 
Drawing No. 4 . 
of these inlets will be protected by, two 
valves, oue at either end of the inlet pipe (1 foot 
nehes diameter) to contr! Uhe adinission of 
water as may be required, and encl of the 
will enter the settling tank at the le 
fluo) 






























































re alluded to, and a 





water to an eleya- 
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‘The settling tanks will be Jour in number, 
500 foot square. ’ 

‘The bottom of these tanks and fou! 
the walls will be constructed 2 to 4 fee 
the preseut surface af the 
eh tank will he contained by fonr vertical 
walls, and divided by a partition Wall strengthened 
Ly counterforts, sv as to be able to withstand the 
sure when cither half of tne tanks is full and 


















other empty 
‘Two tanks, each 500 by 254 feet, will thus be 
formed. 





vet of this is to diminish the area of 
anks thrown out of use during the pro- 
sol cleausing. 

47. Itis intended that the engines shall fill 
these tanks to a level of 36 feet above datum, 
The containing walls will be about 6 feet above 
the present surfuee level, the tanks will be 7 fect 








| deop at the upper, aud fect deep at the lower end, 





48. After standing thirt, hours the water 
will be drawn off from the surface as it descends 
to a depth of 4 feet and allowed to run through 
the clear water culvert to the filters; at a depth 
of 4 fect, and after 2 mjllion cubic feet hus buen 
ran off, the escape to the, filters will ho stopped, 
the lower 3 to 5 feet will remain in the tank till 
it is again filled, or a portion of it may be run off 
into another division of the sotiling tanks where 
cleansing is in progress. 

49. The admission of the watér at the floor 
level at the upper end of the tank will cause the 
mud to accumulate at the lower o& opposite end, 
and thereby eneure that thy upper end, from 
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yhich the water is alldwed to excape to the filters, 
shall be the purest fart of the tauks 
For the pit] cleansing, the bottoms of | 

settling tanks ate urranged in a series of | 
s shewn gn the Plan No. 4; on each | 
hallow drain + feet wide by 1 foot 
will he farmed, mto one of which 
ym the river water aqueduct 











th 












each of the pi 
AGill be mad harp 

50. At the opposite or lower end of tl 
and level with the Jloog*apertures: protected 
sluives will be formed in 
which the muddy water collected ia the taule will 
be ullowesi to escape. é 

‘he tail of the oor between the upper and 
end will be 2 feet in wdistanee of 300 tet, 
ficient juclination to give the water flowing 
150 feet per minute. 
2 object of these arrangements is to | 
the tanks with the least possible 
amount of hand labowr, It will probably be r 

ired after every fourth or fifth filling, and will 
be as fullows 

During the time of high water, when 
ing for the day’s supply has been diseon- 
tinned, an engine will pump river water into the 
tank to be cleaned, admitting at at each one of the 
six openings consecutively, and in sie! ity 
ax may be found necessary to eleanse two sides of 
ridge on whieh the water is flowing. ‘The 
water will ran down the shallow channel as far as 
may be necossagy to temporary dam placed across 
it, So ax to cansothe water Lo low over portions of 
the floor vf convenient xl on this area the 
coolies will Le employed to stir up the deposit, the 
water running over i amie time with con 
siderable velicity the mud 
through the le ass off 
throuzh the slydge culvert (which has av inelina- 
tion of to the tiv 

‘Phe upetation is sh 
where tie tgmporary dau 
flow over the Mvor in the d 

Portions of tho floor of 
thus be consecutively ele 
amount of haud labour. 

58. In the construction of these tunks, asin 
y portion of the works intended to hold, er 
convey water, the greatest care will be necessary 
do enswre their being water-tight. 

‘Phe necessity for this precaution will be at once 
understood when it is known that the surface of 
water in tanks such as those in Caleutts when 
nearly full will generally sink 4 inches per day 
even though no water js taken from them. 
‘Phe soil of Pulta ix of the same character, and 
doubtle’s the effect wonld be similar, it is there- 
fore necessary to make these tanks absolutely 
water-tight, ‘and the materials, cement, aud 
asphalte” will be extensivély® required for this 
purpos 

54, ‘The floor will be formed by excavating the 
earth us nearlye as possible to, the shape of the 
corrugations, and coverlng the whole area with a 
stratum of conerete 6 inches thick rammed solid 
to the required shape, 

The surface will then he covered with a layer of 
asphalte half an inch thick, and the whole will be 
agujn covered py a brick-on-edge, or 5’ jnches of 
idk-Work. oe 
“' BSS Dee containing, ‘and division' walls will be 
Dll sth geod“thorthr five inches leas in thickness 
thah shetwn in“ths Drawings, but leaving bonding 
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nthe Drawing No. 4, 
wise the water to 
tion of the arrows. 
convenient size nay 
d with a very sinall 















































bricks projecting “at. intervals of a fnw fect, the 
entire suriace of tlt wall will, then be plastered 
with cement, and afterwards the 5 inches in 
thickness inay be carefully bpilt up so as to pro- 
tect it, f 

‘The earth excavated from the filter and settling 
tanks will Le taken to raise the surlace of the 
ground for a width of, 100 feet outside, and 
hetween the settling tank ‘und filters somowhat 
level of the settling tauke, whieh will 
he 36 feet above datum, 

AAs Lefore stated, an arrangement is pro- 
for drawing the water off froin the surface, 
decauting it in fact, As the cleurest water 
always at or near the surface after some time has 
lwew allowed fur depdsit, this will in effect give 
the water a louver time by twelve hours to settle, 
nid, it is believed, will be of material benelit to the 
‘on of the fillers in preserving their purity for 
a longer period. 
57. ‘The apparatus for this purpose is very 
inple, rt cogsisty of J shaped sube, the upper 
being protected by a wit? covering to keep 
Vide Drawing No. 5. 
rend of the lower portion of the 
will he solid and supported om 4, plagmer block. 

‘The other end will Le supported by a tube puss- 
ing through phe wall, the joint betweeb the tubes 
being made taght by a stuffing box, the whole 
forming a ofatinuous tube leading into the clear 
water culvert, but so a8 to admit of the upper end 
of the tube being raised or lowered by turning 
on the two bearings of the lower urm, 

‘Phe upper end of the JL will be attached’ to tivo 
hollow floats of chect iron and suspended ther 
trom justo as to keep the orifice immersed to the 
required depth. 

S$. As the water st 
lower, the tube will descend ulso until the required 
depth of water is drawn off, which will be ree 
wulated by the length of chain from the windlass 
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Should il be found advantageous to draw off 
the water to alowcr level than) feet, it will be 
possible to do so for a further depth‘of 2 feet by 
this apparatus, 

59. To throw the apparatus out of use, and’ 
prevent, further escape of the water, will be aeeom- 
plished by lifting the opEn and upper end entirely 
out, of the water, and any other sluives in this 
position will be nincressary. : 

60. The water, atler passing through the above 
apparatus, will be reevived in the clear water 
culvert, through which it will pass to the Alter. 

61. The culverts, &e., the flushing of slu; 
culvert exeepted, are all laid with pury slight f 
so us to permit the’ quantity for a full supply of 
12 million gallon pyr day passing through them 
ata very sinall velocity, with only suffeient fall 
to lay ‘then dry when neeéssary ; but all have 
suflicient height to admit of «onsideruble surface 
inclination and therefore a high rate of discharge 
when necessary. . 

The river water aqueduct hee a fall of yyy. 
‘Phe leur water culvert yc45+ 
. The former will require frequent cleasing, as a 
considerable quantity of shud may possibly acoumu- 
late theiein requiring convenience of access." 

“Ate: oledk Wited edlvebtirst the ‘wher! eagayt 
will s8ldom réquité dleabsitig, it ‘will’ therefore! be 
covered. ; t 

Tt ib intended that boty oF! theko' channels “alall 
bo lined ‘with brickwark‘sr in ‘cethtint, * 
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62, The water will be admitled to the filter 
through regulating sluices, 2 feet! in diameter, one 
to each compartment, to control the quantity, or 
shut olf any compartyent which may be in course 
of cleansing. * 

‘An overflow wall is also provided to spread the 
in-coming water evenly over the surface of the 
filter, uod prevent cuy disturbance of the filtering 
medinm. ° 

‘This arrangement is shewn in Di 

6; 





awing No 6 








may be thrown out of use"for the purpose of elean- 
sing, and each compartment will be capable of 
filtering one million gallons in, twenty-four hows. 

Gs. ‘he capacity of the ifter will be such as 
to contain a ‘depth of swo feet of water over the 
filtering material, whigh will be six fect in thick 
ness, resting on a perforatel floor, supported by 
channels of open brickwork benvath, tareu 
which the filtered water will flow into two culvert 
laid longitudinally down the length of each 
compartment, and Mrminating at the lower or 
opposite end (from that at which the water is 
admitted) in a well two feet square, up which. the 
filtered water wl rige. 

From thence tt will pass off by short oval cut 
verls 2 feet wide, 3 feet high, provected hy a sluier, 
tw the catch water culvert, and thence to the 























aqueduet leuding to Talluh ’ 
65.¢ The hottom of the filter will be constract- 





ed in every respect similar to that before described | 


for settling tauks, with a layer of 6 inches of 

“eovercd by a layer of asphalte und a 
Injek laid on flat over it. Upon this the chan 
rae and perforated floor will be formed, xo ax to 
permit the passage of the water after deseending 
Unouzh the filtering medium ; a slight inclination 
will also be given from the sides wowards 
culverts, 

‘The outer and division walls of the filter will be 
vertieal and plastered with eement ty make them 
water-tight, 

66. Phe relative levels of Lye various parts of 

works siewn in the Diagram, ruse 31. sive 
of 2 tect 4 inches from the button of the 
elfar water space in the settling tauks to the sur. 
faee of water in the filter, and a further fall off 
2 tect from the surtiuce of fhe filter to, thar in the 
aqueduct leading to 'Pallab, 

‘The filterin jan will be ar 
lows, commencing frow the top :— 




















th 














anged as fol- 














Fine wand. - ¥ 6" in thicknes. 
Course wnd 
Magnotic Carbide." 67 
Course sand 0 wy, 
Course gravel or shells. 0° 67 4, 
Broken stone... @ Vase", 
6 0 
67, Tho cleansing effect takes place at or 





near the surface of thetfiltering medium, and the 
mad collects there, so that when bali or three- 
quarter inch is scraped ofl'u clean surlace of sund 
is exposed to the action of ghe water. 

Atteg.a short period, whieh “is greater or less, 
ae the: watev:is. more: ort lesg pure;:the serupimty’ of 
‘he surtiiee mount be ‘tepdateds io re 
68. ofBherobjoctlat the materiel below: (the car 
bidélexcepted)'ie:¢0: Providesapertives ‘ot frradually: 
‘inoredsing sid th patimiv ther whiter: to ‘exewpe anil 
detain the filtering material. eek 








The filter will be arranged in eizht com. | 
partments of 180 x 200 feet cach, any one of which | 





69. The use of “ magnetfe carbide” in fillers, 
is u recent disvovery of Mr, Speficer, and its effect, 
according to the concurrent, testimony of Engi- 
neers with whom T communicated in Bugland, is 
highly satisfactory, a 

Vor the purpuse of testing its use in this eoune 
try, I brouzht from England the filter witi. 
which Dr. Ma at has experimented, ynd his 
report confirms the favorable upinions uf the Kn 
lish Engineers. 


70. Phe Report. of Git dary an Qh 
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10, 





ee 
j Hon B, of the Luternational Exhibition of 1862. is 





j to the following effect: e*'The only new materint 





i “for filtering, unt ingreality the ouly nos ty in 
PCliluation, is that brought forward Mr 
| Spencer (United Kingdom, 210515 itis the 





iron. Tt removes 
peaty matter from solution, aud 
similar’ to that of 
charcoal, but more powerful, Li is suid also to, 
act for years wituuut diminution of force. ‘This 
18 not at all improbable; indeed, we know of 
ny reason why it should diminish in its activity 
iF it is allowed to have free access of air. ‘This 
is aided by allowing the filter to lie dey for 
“half an hour occasionally according to Mr. 
Spencer, Before allowing the water to come 
on tisis substanee it falls‘on a strainer, so that 
the oxide docs nos become choked up in its 
“finer porés. If the filter be sinall, a sponse 
will, as usual, answer th's purposes if it be 
large, such as is used for water-wirks, a layer of 
sand above the iron is considdred ‘sullicignt, 
‘his process is said to haye been at work at 
Southport for Uhree years, at the water-works 
there, Lt has also “been used at one or two 
other places here and in Ireland, and in one 
of the Departinents of Govermnent. ‘The 
“theory of the action is mot quit clear. Mr, 
er Uses Magniutie oxide, und alhirne- 
carbidi material magnetic oxide bus 
carbon of the caside scents 
to have ny action, as the effect is diminish. 
































ny action, 





| ed by its prosenee, Althongly some carbon 
“necessarily remains in it from the mode of 
“ manufaeture, Mr. Spenver. believes that ozone 





is fort 





ed, aiid that the oxidation of the organic 
materials is hietencd thereby. ‘Phe indivations 
of ozone are very abundant. ‘This filter, a 
Iubited by Mr. Spencer, is certainly’ a 
powerlul agent of purification, and it may be 
«added also, is the’ only discovery anade in’ this 
eountey af a new substance ol really great ime 
portanee for the filtration of water; itis also 
one off the most important discoveries ‘tending 
© to elucidate the priteiples of filtrativn or pan- 
* Vieasioua Gatiuoe fron mare wueniuing, 
“dal was given to Mr, Spencer.” 

| 7h. ‘The arrangenewts for washing the sand 
will Le equally applicable for cleansing the inague= 
tie erbide, its oveusivual cleansing: and drying: as 
above suggested will be easily accomplished. 

72. 1 beheve this materfl to be similar to the 
scales which fall from blacksmith’s anvils. during 
the process of lorging ion, aud as this material fo 
easily procurable, it may Be useful to know that 
it-eam be applied to any’ domestic filtor by placing 
a layer of i; be:ween the layers of saud us -ords 

























me- 











uarily arranged. v vind 
78. Tho priee of the material, Mt. sped’ 

quotes at £4-10 per ton:in’ England, ‘varying with 

the price of iron as’ it fy an-oNe of thht “meth! 





(136 } 


which Mr. Spencer subjects to some process, by 
Which it is converted into “ magetie carbide.” 

TE It istpossible that the material may bs 
sent as balfast or «dfad weight” in ships coming 
from Knutland, bat I consider that it eannot be 
safely estimated as chsting less then £6 per ton 
delivered at the works in th bey. 

75. Magnetic oxide of iron, which, T. believe, 
ig the material nsed by Mr. Sponcer, isan abun- 
dant produet in this country, and it will be desir- 
able to enquirg at what cest it can be procured 
and converted into carbide at the Pulta works 
under arrangements with Mr. Spencer. 

76. The layer of carlfde in the filter with 
which Dr, Macnamara experfmented is about 63 
inches in thicknees. 

“The usual qnantity used in large filtors, depend- 
ing on the greater or less purity of the water, is 
from 4 to 7 or $ inches. 

77. For the purpose of forming an estimate of 
the cost of this material for these works, I have 
calculated for a layer 6 inches in thickness. 

T find the weight of the substance in its granu- 
Jated form to bea little or more than double the 
weight of water; one cubie foot weighs 15°65 Ibs. 

78, From these data the cust of this material, 
at £6 per ton for a filter capable of filtering 8 
million gallons per day will be Rs. 2,090,614. 

This is a very large sum, but if the eertainty of 
its purifying properties remaining permanently 
active can he satisfactorily established, 1 consider 
the undoubtedly beneficial, action of the carbide 
fully, justifies ity use, even at this large outlay, nor 
is there any reason to doubt the permanency of its 
purifying properties, On this point, howeve:, 
further enquiries in England are desirable. 

79. The filters will, in every other respect, be 
constructed in the ordinary way, and the appli- 
cation of the garhide would, at any time, be prac- 
ticablewwithout involving any ‘tllerution itt the 
construction of the filter. 

80. As before etated+ the water after leaving 
the filter will pass through short culverts 2 fect 
wide, 8 fect high, und 20 feet long to the catch 
water culvert. 

In both of these latter there will be a freo eur- 
face of water, no upward pressure will be exerted 
in any of the culverts. 

81. ‘The catch water culvert will be 6 fect 1] 
inches bigh, 2 feet ) inches wide at the bottom, 
‘and 4 feet wide at springing of covering urcl:, 
with sloping sides. * 

“The full of this culvert is yy'5y only, the extra 
height is intended to allow for amy surface inclina. 
tion necessary, : 

To ensure this culvert being water-tight, a 
lining pf brickwork in cement is provided in the 


estimate. . 
AQUEDUCT TO TALLAH. 
82. This portion of th ework has had my 
most careful consideration, 
© The levels of the country are-undoubtedly very 
favorable to thg construction of a masonry con-, 
duit, it will, however, Se a targe and expensive 
work, ‘and will reqnite especial care in its con- 
struction to prevent leskage, 
83, For the most paft the aqueduct will be 
just below the surface ‘of the ground, and. for 
short distance-only will it by eovéred by 2 to'3 
feet of earth, and the Intter depth will, in no caso, 











































the thepe, le 9} struck from four 
: aha) an. oval struck 1 f 
centres, the" intfinel ‘dimensions are ‘vertical 


height 4 feet 6 {nches; anu ue wiuw o reer 6 
inches. 

$4. ‘The quantity ot water which this aque. 
aot will convey atthe inchnetion yy eompzted 
by the fomula of Eytelwein, 
ley, 


slie, and Hawkes. 
ive quantities Sarying between! 8,9625881 to 
500 cubie feet per twenty-four hours when 
rarning $ feet 9 inchest deep, which it may do 
with safety, . 

85. This capacity for efectine discharge will, 
however, speedily disappear unless an absolute 
frecdom from leakage be insured. * 

86. The aqueduct for the first 2,900 feet of fte 
length, starting from the Pulta works, will be 
coustrueted on’ ptivate property, which for a 
width 20 feet mast be purchased, and a further 
width of 30 feet taken for’ temporary occupation, 

87. It will then bécarried along the northern 
houndary of the Barrackpore Cantonment by the 
side ofan existing kuthcha road till it reaches 
the pueka rpad leading to Pulta Ghift. 

By the side of this latter road it will proceed 
toa point near where the temporary stables stood 
lutely ocenpied by the Lahore Light Horse, 

Across thig part of the pafade "ground it will 
| be carried for a length yf 1,150 feets the eurface 
of which will for a short distance, 600 feet only, 
require togye raised one foot. 

‘The construction of the aqueduct will,vin no 
other caso, affuet the level of the parade ground. 


For a short distance (as shewn on the Sec- 
tion) along the public road it will appear at the’ 
sarface, but in that position will present no ob- 
stacles to the use of the parade ground ; it will*m 
fact appear like a widening of the road only. 

From the parade ground at the point Q on the 
Plan No. 7 it will take a straight course through 
the bazar and join the Trunk .Road at the corner 
near the Elephant Shed. - 

This distance is 200 feet for this length ; 20 
feet in width, must Le purehfised, and 30 foot 
extra taken for temporary occupation, 

88. From the Elephant Shed, (Point O on 
tho Plan) the aqueduct will be ‘constructed along 
the BArrackpore Road to Tullah, except at a bend 
near the boundary of Tittaghur, where two sharp 
angles occur. : 


At this place the aqueduct will pursue e straight 
course till it again arrives at the position shewn. 
in the cross Sections, vie, about 18 foet.from the 
line of trees on the east side, which is about 
midway between them and ‘the eastern boutdary 
of the rond; at the poiut ‘of doviation from: the 
Barrackpore Road just alluded to, & further por- 
tion of land, 900 feet long and 20 feet wide, must 
be purchased, -* tea 4 

80, Cross. soctions of the Barrackpore Road, 
shewing the position and’ depth at tbe ueduct 
at every 500 feet, are given with the lor al. 
section. p 
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91, Whe section of he entire line of aqueduct 
is very favoruble; an abstract &f the depths of 
cxeavation will shew the character of the works: 
Between 1 and 2 feet: depth of 

excavation from garface 
Between 2 and 8 feet depth of 





2,500 feet lineal. 


exowation from eurfues m, 3,500 ,, 
Between $ and 4 feet depth of 

excavation from curfsus ... 18,850 —,, 
Between $ and 6 feet Wepth of 

excavation from anrfice ... 15,500 ,, 
Between 8 and 6 feet depth of 

excavation from surface ... 13,000 
Rotwoen 6 and 7 feet depth of 

excavation from surface 9,500, 


Between 7 and 5 feet depth of 











excavation from surface 7,000 » 
Between 8 and 9 feet depth of 
excavation from anrines =, 1,750 4, 
66,600 


92. Where the gxcavation is less than 4 feet 
deep the external section of the aqueduct will be 
altered, 80 as to make it self-supporting. 

Crosa section of the aqueduct at various points 
of the Jine in %he Barrackpore Road are givengin 
the Drawing No. 8. « % 

98. The section of work for shallow depths 
has an arca of 3S feet 8 inches supergeial, while 
that éor greater depths the svetional area is 2U 
foot only,—Drawing No. % 

‘The estimate, however, provides for one-fourth 
mote work in fhe Inter case to cover the extra 
epst in bad or broken ground. 

94, Ag I have before stated, the brick aque- 
duet will economise the working expenses due to 
the lifting of the entire quantity of water, 6 
aillion gallons per day, 100 feet, whieh would be 
nocessary to drive it through @ 27-inch iron pipe, 

This economy will, however, only be obtained 
by making the aqueduct absolately water-tight. 

95, In order to ensure this, I have provided 
in the estimate fd plastering the gnterior of the 
aqueduct with cement up to the masimum water 
line, 

* 26, The thickness of the work under ordinary 
circumstances will be 154 inches. After the first 
two rings 104 inches in tlfickness are turned, it is 
intended to plaster the inner surface with Port- 
lond cement, and line the interior with one ring 
of brickwork in cement, so as to give ‘the in- 
ternal dimensions desired. If thie be carefully 
done, and the outer surface of the covering arch 
be saptelind or cemented, I believe the aqueduct 
may be made payectly tight, . 

97...The bricks and. other. materials for the 
aqueduct should-begf the very best description ; 
and it will be highly desirable to procure for the 
interior lining a sufficient quantity of the very 
Ansty ‘bce afketun 





by Mr. Hickmet at 
o ot Yard at Akra, 
‘Phe shorter should be composed of the vary best 


er: that oan be manufactared, mixed 


extra fineness ‘and superior quality, 
ail wortar sills wor! 
earpleyel te mi 






shed by mishinery stiould be 
ix those materials thoroughly. 






be ed 
sectional sesta goosl weno 
Rend i sufficient 


‘alliroada, "4 
the elt 





| filtered, shoul: 





The interior should be carefally pointed up as 
the work proceeds; this ghe height, 4 feot 6 
inches, will readily admit of. ' 

99. It will also be highly desirable, during the 
construction, to test the tigAtmess of the work in 
every possible way. 

This may be done during’ the rainy season by 
filling such portions as may be previously com- 
pleted with water, Temporary dams being erected 
at such places as will admit of a free discharge 
the water when necessary, ‘There are severa 
nullaha crossing the line,which will be suitable for 
this purpose. ad 

‘The slightest: indication of leakage should be 
carefuliy noted and thw varliest opportunity taken 
for ita repair. . 

100, Man-holes with iron covers are also pro- 
vided ut every 300 feet to permit of avceys for 
clounsing or repair without breaking the- brick- 
work, 

101. Provision must als be made for prevent- 
ing damage to.the aquedut on the occurrence of 
any accidental stoppage, hy which the accumula 
tion of water and the blowing up of the aqueduet 
might ensue, 

"Phia it ix proposed to do by the use of ent iron 
Syphon tubes inserted in the side of the aque- 
duet, at convenient places on the line, for the es- 
cape of the water when it rises above 3 feet 9 
inches. 

The tubes are to be guarded by a perforated 
grating at the outer end as.an additional procan- 
tion, 80 ua to prevent the eu.teance of vermin, &e. 

102, Ventilating shafts will algh be provided 
to allow free ingress and egress of the air, the 
apertures at the top to be-covered with a grating. 

‘These urrungements are shewn in the Drawing 
































of the lands and roads along 
will Le constrneted will 
ular culver®s;* Syphon’ 
; by which the drains aad water- 
rees will be passed under the aqueduct. 

104. ‘The works at ‘allah will Rousist of a 
covered tank with a capacity -of cight million 
gallons, and three engines of #50-loree power 
each, 

105, 
storage reservoir in ca 











The covered tank is intended to act asa 
os af emergency should any 
temporary stupp tw the ajueduet, or a 
larger sapply be required than the usual ‘daily 
quantity on the oveasion of fives, . 
‘The ‘action of the filler and aqueduct will he 
uniform and continuous, while that of the engines 
may vary somewbat with the demand; it is there- 
fore necessary to have a receptacle of eonsiderablo 
capacity in this position. : 
108. It is necossury that this reservoir should 
be water-tight, and it is also very desirable that 
it should be covered, ¢o ns to provent the genera. 
tion of those impurjiss which speedily result from 
the action of light on stagnant, water. 
It is on axiom with the Engineers of water 
works in Europe that the water, ufter being once 
never subsequontl} be expored to 
the light until it is drawn from the taps for use. 
‘The greater heat of a tropical climate renders 


this ion doubly nevessary. 
TOY, Te is intended to conatract two such 
in cunpection with ‘these works, one ab 


irs 
het and the other at Wellington Square, 








0 





&e. 


construction is shewn in Drawige No. 10, 
tank with vertical sides 200. 400-feet.in 





sity for storing water 16 feet deep; 
$ight million gallons, 


"108. The bottom consists of a series of invert- |on the occurrence of a fire 
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i 20 feet and’ with aeapa- | 115, “hove supplied from the 26-ineti Tank 
ng ghee see all bold | Main ‘between Chitpore and Wellington . Square 


will require to Le elosed at adnset every evening ; 
ny one: district, 





ed arches 15 feot apa, turned on a floor of cou. | opening the proper valve & eppply of water wi 


Grete 6 inches thick, and covered with a layer |be at once obtained for a Minited avea without 
Gf asphalte, ‘The invbrted arches over this are of | materially interfering with the supply et the 





two rings of bricks, or 10 inches thick. 


same time being poured into Wellington Square 


Division walls, composed of pillars 8 feet wide, | or the use on the following day. ; 
@ foot 9 inches thick, ond separated by arches 7 | 116. ‘The coverod rosorvoir will reeeire during 
feet span, stand upon the springing line of the the night’ three million gallons for distribution 
inverts, and from these the covering arches of the jin the European and Mercantile quarters; where 


reservoir, 15 fect span, are turned, 
‘Phe outer walls are also 





two and threo-storied houses gouerally prevail ; 


hed horizontally, |and any further portion of the total sy 


conveying the thrust to tfe division walls, whieh |six million gallons which may not at- first be #8- 


act as counterforts. 


quired for the Northera Division, 


‘The end walle of the reservoir are similarly | 117. The eapatity, eight million gallons, is 
dapported by counterforts 1 foot 9 inches thick intended to meet amy emergency, he the oeemr- 
and 10 fect ‘apart; these also carry the covering | rence of a larwe fire, any unexpected stoppage of 
arches over this portion of the reservoir. 

‘Phe outer walls average 2 feet 6 inches thick, | may oocur, occupying, two or, three days. The 
and ure intended to be plastered with cement to central position will be highly «advantageous. Yor 


make them water-tight, 


the allah supply, or pocvesity for repair which 


this purpose, ‘The reservoir may be covered with 


109. ‘The engines will be employed for the [soil and turfed in the usual wy, precsution being 
double duty of dacharging the full daily supply [taken to prevent any surface drainage ffam en- 


for the Southern Divisiot 





during the hours of | tering it, 


night into the covered reservoir above described,| 118. The engine for Wellipgtop Square will 


at Wellington Square, and to pump a similar berdouble acting, high pressure, 
ity during the day time into the Northern | with plunger pumps. « 
‘ou. For both these purposes the engines | ‘The power will be thet necessery to distribute 





condensing, 


Di 
will lift the water under a pressure eqnal to a|the full day supply from the level of the bottom 


colamn of water 60 fvet high. 


of the reservoir to a height of 100 feet .above the 


110, As ay Pulta, the engines will be three in |surface, or a total lift of 120 feet in six hours, a 
nurpber, each gi0-horee power, capable of lilting \during the earlier part of the day, whem th 
water from the bottom of the reservoir to 50 feet [draught on the mains may be expebted to exdeet 
above the surface, and any two of them capaisie,|that of later periods, for this purpose two 78 
of doing the work required. ‘They will be similar |H.-power engines will be required, 
in every respect to those required for Pulta, A 0 

For such engines and pumps I obtained tenders | tional boiler power for this purpose. 


uring my regent visit to England. 
11k Should Ca 
after teqaire to be # 








T propose to. fix three such engines and addi 
119. ‘They will bo arranged so as. to draw th: 


jing Town—Mutlah—here- | supply either from the covered reservoir or ftom 
plied from the Celoutta |the 24-inch main, as may be neoessary. 


works, Tallah will be the point from which the| From these engines the water will be ‘at ones 


supply can fnost easily be given. 


delivered into the Trunk Maine for ‘the. supply of 


112. The water will be conveyed by # 80-inch |the town. 

main pipe extchding from the engine to the| 120. It is highly desirable that the position. 
junetion of the Circular Road with Cornwallis |of the Gas and Water Mains should be subject 
‘Btreet, so that in the event of a larger supply to | to some general arrangement, in order to keep: 


the city being required than the 6 million gal-|thom, as far as practicable, apart, as th 

lone per day, ao alteration of this part of the work | of, 

will be required, as it will admit of two pipes, one | Prejudicial to water pipes laid in thei 

24 and the other 18 inches diameter, being con- | Absolute immunity from leakage it je 

nected with the 80.inch at the above point, so as | 4e0ure. Generally the position of 

to keep up a supply to Wellington Square inde. | the streets of Calcutta are an 
Northern Division supply. 


pendent of 1 





118, It ie intended to carry the 80-inch pi 
over, instead of under, the an I former! 
proposed; as I find this can be done at the same | 00 the eanth sides. 


expense and with lees inconvenience, for this pur-| 121. The Water ‘Mains 
pote the pipe ut this past will be of wrought iron | ule, be laid on thé Sppanite. 
curved and tied with iron*reds in the form of a | and either just within, or wilkoot, a: 

bow and atring, tho pipe resting on two piers one | along the sirest dividing. off pop-dilth sfiite aida 
Gn either cide of the Canal near to the bridge, and {a may be mogt convenient; -oae-flths, ee 
sgranged so as fo give « headway for boats, ene to : r wat ing 

tig fect higher chan hat of the ‘Bpreackpore| : ak 

ge 


114," ‘From the junction of Cornwallis 
and Circular Road-to Wales Sen 


will be 24 iniches-diameter:;; mith: 1 
ot district mains will be counssted,: 
ite-pro ae 
















here it occurep is found to bed 


2 

Ia treats running north and. spath. the Gus 
Mains are on the east side ofthe .strect,,, while: 
those laid in streets rnnning-cagte and sweet “are 












ith of foot-pathk zhowtd, 






















Strest,| the Gall: 

othe pips | fine tx Hl 
branohy, os 
-ploesd by {122.0 


{£38 } 


14. ~A80-ineh Inlet Main" from the works 
at Tellah to the Canal Aueadnes, thenoe 
4o‘be vontinned upto Ciroular Road. 

2nd.i—A Main @4~inch diameter to be Inid 
fromthe junction of Circular Road, Corn- 
ewallis Street, and’Sham Bazar Street to 
‘Wollington Square. This Inlet pipe to 
serve during ‘the way time as a Main to 
supply the Norttiern Division of the town 
at a low presmure, say of 60.feet head, and 
at night to fill the tank at Wellington 
Squire 

‘The division of high and. low pressure sup- 
ply to bea line drawn from the Mint to 
Armenian Street at Chitpore Road, thence 
extending along Chitgore Road ‘to Lall 
Bezar, and aloyg Bow Bazar Street to 
Sealdah. 

‘The north of this to be low preseure. 
The south of this to be high pressure. 
Pad ‘Low: Pressure Division. i 
lat-The 24-inch Inlet Main as a chief sup- 









Ply. a 
Qnd—An auzilliary 18-inch Main to be 
laid along along Sham Bazar Streot os 
far as Sobgh Bazar, and to be continued 
with 1¥-inches’ along Chitpore Rond to 
Muchoa Bazar Street. ‘ 
Srd.—A 12-inch Main through Nimtollah 
Street closeable by one valve s Chitpore 
© Road. 
‘4th—These Mains to have district service 
‘Maing:in loops or sections closeable by 
M Tle eis h from Uj 
lo. », West.—A 6-inch pipe from Upper 
Chitpore Road slong ‘Sobsh Basar Street ‘and 
Hateolsh to‘Nimtollah Street, closeable by two 
valves. % 
No. ® Loop, -West-—A 6-inch pipe from Upper 


Chitpore Rost along Pattoreah Ghat Street round | 8: 


Durmahatta: Street, Strand Road, Nawab Ghat 
Street, and back by Durmahatts Street to Put- 
toreah-Ghat Street, closeablé by two valves at 
Chitpore Road anf Nimtollah Strest. 

No.8 Loop, Wert—A 4-inch pine along Rutton 
Sircar’s Garden Street, behind the Mint, 8 inches 
iX Banstollah\ and Bartollah, and 4 inches in 
Cotton Street to Chitpore Road, closeable by two 
valves at Chitpore Road, * 

No.4 Loop; Ceatre—A 6-inch pipe from. the 
junction vf: 24-inch and 18-inch pipe, along Bang 
Bezacite Upper Chitpere: Road at Sobah Bazar, 
closeabls by two valves: . 

No.6 Loop, Centra G-inch’pipe along Rajab 
‘Nobokjsson Street from endto end, oloseable by 










No. 6 Cenirs.—A 6-ingh pipe from Chit- 

toad aa Doroodom Street te Hinds 

in Go with Zinch pipe, in and 

out = coodass’” Street, through 

jak olla Btzeeby:aloveablo'with two valves at 
Chizpaia Road wad: Cornwallis Street. 





inch pipe in Barandssy_ 
by two valves, one at 


‘| and Kamul Ni 





Chitprre Road, College Street, and Cornwallis 

Street, having a: blank end ‘st Chitpore Road. | 

aie 10 Hoe, Bast Black thr Upper Circa 
on 


No. 11 Lnop, Baat:—A' 9-inch pipe from 
Cornwallis Square, through, to Circular Road at 
Korballah Tank, along Cireular Road 6-inel id 
back by way of Manicktollah Street east, ch 
throngh Cornwallis Square, closeable by two 
valves. ° 

No 12 Loop, Eust.—A 6-inch pipe along Bookea’s 
Street, part of Amherst Bfreet, and,East Muchos 
Bazar Street, and Circular Road, eloseable by 
two valves, 

No. 18 Loop, Byxt—A inch pipe slong 
Mirzapoor Street, Geinch in Circular Road, re- 
turning 83-inch ‘through the North Goweonnal 
and 6-ineh by way of Awberst Street closeable 
hy two valves. 

125.—Hion Parssuax Division. 

Let. North, Hastwards.—A 12-inch Main from 
Engine House along Wellington Strect to Bow 
Bazar, and continued eastwards in Bow Bazar 
Street to Ciredlar Road at Sealdah, 

Qnd, Southwards,—A 24-inch chief Trank Main 
from engines to Dhurrumtollah Street, and ‘con. 
tinued along Wellesley Strect by 18-inch Main to 
Park Street, thence by 12-inch to Theatre Road. 

Tateral main branches from the above to be as 
follows : ‘ 

8rd, Westwards—An 18-inch Main from Wel- 
lesley Street along Dhurrumtollah Street, and 
Esplanade Row to Government Hose, continued 
through the Government House sCompound: by 
12-inch to the Strand Road at Chandpal Ghét. 

*4th, North, Weatwards.—A 12-inch Main along 
Old Court House Strect, part of Tank Square, 
Lall Bazar, and Lower Chitpore Road to Cotton 
Street, also with branch at the Scotch Kirk along 
Tank Square and Clive Street tp Clive Ghat 


treet. , 
6th, South, Weatwards.—A 12-inch Mhin from 
Wellesley Street slong Park Street to fiomringbeo 
Road. This will serve as # supply to the Fort 
and Maidan when required. A 9;inch Main from 
Wood Street along Theatre Road'to Chowringhee 
My : 











oad. 

6th. South, Eestwarde—A 12-inch Main from 
‘Wellington Square along Dhurramtollah Street, 
to Circular Road, and 12-inch on Circular Road 
to Sealdah. This will eerve as a chief supply to. 
the Sewerage Pamping Station if required, ‘and 
other purposes, and should be laid very deep in 
the ground. : 

A'18-inch Main from Wellesley Street along 
Park Street to Circular Road. 

A 9-inch Main from Wood Street along Theatre 
Road to Circular Road and Chowringhee. * 

‘The above will complete the Trunk Mains for 
-obief supply of tho Town. 

‘No.1 Loop, Wethoird—A Bqinch Main ‘from 
Armenian Street at Chitpore Road, to China 
Basar Street, 4-inch along Kengree Puttee Street 

Kaber, Cross Street, ‘part of 
Old China, Kazar to Mootgehatta Street, 6-inch 
‘on Strand Road, end returning by @-inch in 


“| Moorgebatta ftrest, back to Chitpore Road, 


‘by two valves, Moorgehatta Street and 
-Chitpore Road. 

A B-inc pipe from Lall 
Redba Bazar foes with 4-inch in 
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No, 3 Loop, West.—A 6-inch pipe from Fairlie 
Place along the Stwnd Road from nesr Coilah 
“Ghit to Clive Ghat Street, returning by 4-inch in 
Clive Ghaf Street to Clive Street, oloseable by two 
valves in Clive Street, ut Fairlie Place and Clive 
Ghat Street. 

No.4 Loop, West-A 4-inch pipe along Tank 
Square north, west, and south, Council House 
Street, Government Place north, and Wellesley 
Wace, closeable by two valves at Government 
Place, north-east and south-east, 

No.6 Loog, West.—& 6-24 to 28-inch pipe 
from the Treasury Cérner, along Government 
Place west, Hastings’ Street, 4-inch in Church 
Lane, part of Tare Stfect, Bankshall Street, 
Coilah Ghat Street, 6-inch filong Strand Road to 
Chandpal Ghft, 4-inch in Old Post Offico Street, 
Gioseable by three valves, at Chandpal Ghat, Old 
Post Office Street, and Treasury Corner. 

‘No. & Loop, Centre.—A 6-inch pipe from Colleze 
Stroct, along Bow Bazar to Cossitollain Street, 
closeable by a valve at each end. 

No. 7 Loop, Centre.—A 6-inch pipe in Cossitellah 
Street from Dhurrumtolla Street 40 Lall Bazar, 
4-inch in Lall Bazar, Mission Row, and Mangoe 
Lane, 38-inch round the lower parts of Raneemood 
Gully and Waterloo Street, closeablo by one val 
at Dhurrumtollah Musjid. : 

Note.—Care required that the pipe be not con. 
neoted at the lower parts of Raneemvodee Gully 
and Waterloo Street with Loop 3. 

No. $ Loop, Ceutre—A 4-inch junction at 
Government Place, north-east, along old Court 
Howse Street,.to Raneemoodee Gully, Waterloo 
Street, 8-inoh in Crooked Lane and Dacre’s Lane, 
closeable by one valve, opposite Waterloo Street, 




















Note.—The Great Enstern Hotel should be 
supplied from this. 

No. 9 Loop, Ceutre—A 4-inch pipe alone 
Emambaug inne, 3-inch Weston’s Lane, and 


ne, 3- 
ronnd part of Cossitollah Street, to and in Kmam- 
bara Laife, 4-inch in Chanduce Choke Street, round 
part of Dhurrumtollah Street to and in Hospital 
Taue, returning to Emambaug Lane, and. close- 
able by one valvo at Wellington Square. 

No. 10 Loop,‘East—A 6-inch pipe from Bow- 
Bazar Street along St. James’ Street, 3-inch along 
Sakrectollah Lane, purt of Wellington Squire, 4- 
inch in Creek Row, closeable by one valve at St, 
James’ Street, Bow-Bazar. 

No. 11 Loop, Hast.—A 6-inch pipe along Jaun 
Bazur Street, from Wellesly Street to Circular 
Road, closenble by two valves, one at each end, 

No. 12 Loop, Last,—A 4-inch from Wellesley 
Square and along the east sido, through Kala 
Chand Lane, and European Asylam Lane to Cir- 
vale Road, closeable by two valves at the ends, 

Noe 18 Loop, Hast—A 9-inch pipe along Cir 
cular Road, from Dhurrumtollah Street to Theatre 
Road, closenble by six valves, and acting ue an 
auxillary Trunk supply, * « 

No. 14 Joop, Hast.—A 8,inch pipe thronyh 
South Collingah Street, frrom Wellesly Street to 
Cirenlar Road. closeable by: two, valves at the 

. 


ends, : 
‘No 15 Loop-—Eiliott's Road and Roya Street 
oS Soop ess ‘A. 6-ingh; pipe fr01 
No. , Bast. — A. 6-ingh pipe: from Bark 
sig hg Pv re 
wi am ze 
Rawdon Steeen and romtindes of 
poles ip ons 
2 ane: yalye at 
Street, Bérk Street. = ae 











ot 


No. ¥1 Loop, Hast.—A Q-inch pipo from Theatre 
Road along TLouéon Street to Circular Road, where 
it would hejoinedeby a 6-inch from Theatre Road, 
along Cireulas Road, to Hungerford Street, and 
branches at Auckland Square and Moira Street, 
closeable by two valves, on€' at Lagdon Street, 
Theatre Road, and qne at Circular Road, Theatre 
Road. 

‘No. 18 Loop, South. Wzest.—A B.inch pipe along 
Jaun Bazar Street, frome Wellesley Street to 
Chowringhee Road, thence. along Chowringhee 
Road to Lindsay Strect, 4-inch. along. Lindsay 
Street and part of Free School Strget, with 8-inch 
Branches in Jaun Bazar Lane, closeable by one 
valve at the end of Jaun Bazar to Welleslty 
Street. : 

Ao 19 Loop, Sovtle IP est.—A 68-inch pipe from 
Wellesley Street along Joratalao Street, 4-inoh in 
part of Free School Strect, Sudder Street, Kyd 
Street and Chowringheo Road, closcable by one 
valve at Wellesley Street, 

No. 20 Loop, South-WestweA . 2-inch. .pipe 
in Sonth Collingah Street, from Wellesley Steet 
| through patt of Free SchooléStreet, returning by 

Royd Street to Wellesley Street, closeable by two 
valves at Collingah aud Royd Streets, in Welles- 
ley Street. 

Av. 21 Loop, Siuth-West.— 85nch pipe from 
Park Strect, along Midleton Rowand Camac 
Street, to Park Street, closeable by two valves in 
Park Stregt. 

No. 22 Loop, South-West—A 6-inch pipealong 
Chowringhee Road, from Park Street, to Middle- 
ton Strect, 4-inen along Middleton aud Russel 
Streets, back to Park Street clbseable’ bystwo, 
valves in Park Street. 

No. 23 Loop, south. West—A 6.inch pipe ‘frm 
Wood Street through Short's Bazar Street to 
Camae Street, 4-inch along Camac Street through 
part of Middieton Street, Little Russel Street, 
Chowringhee Road to Harrington Street and 
Theatre Road, closeable by two valves, one in 
‘Wood Street and oue at the end of Theatre Road, 
Chowringhee. 

No, 24 Loop, South,—A 6-inck pipe from Theatre 
Road, along Chowringhee Road and Circular 
toad to Elysium Row, 4-inch from Elysiura Row 
to Theatre Road, closeable by two valves ub 
Theatre Road, Chowringheo and Hlysiuim Row. 

Ao. 25 Loop, Soubi.—A 6-inch pipe along 
Dalhousie Street, Victoria Square to Camae Street, 
and Circular Road, remaindes of Viotoria: Square, 
all $-inch,. closeuble by oue valve at i 
Street, Theatre Road, 


No. 26 Loop, West.—A 6-inch pipe’ along’ the 
Strand Road, from Esplanade Bow'to Fort: Point, 
with ono valve. et 














127, Care to be taken that,’ bianches’ be left 
loop’ or ‘distrist ‘which 
ePextinsi 


at the side strectesti each 
are not at present, specified for furth 
but on no account are too 40.bb: 
gether. = 
Any extension of the piped which 
dary Wil be strictly cpu tn 
Of fe dinriote m above cea 
‘put in as-to avoid, an far‘as 
ands?” 
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12%). Lexovt or Main Pipgs 1x Yaups. 


Low Pressure Division. 


















































= 5 | : 
Nauz or Srauer. il (2 Ba 3 : 4 | Duasceren 
eee (se (oe [alee 
ery he 
Talluh Works to Circular Road Junction | 1 | 1,408) 
‘Thence to Wellington Square, 4 | 4,864] 
Sham Bazar Street oo . 2 on | eee 1,844) 
Nimtollah Street 1 wee os ae 780 
ayer Chitpne Rend to Muchos Baar | 
Street af RB pow [we 2,20 
Total. | 10 4 408| 4,864] 1,514) 2,080) 
7 - ieee 
129, ies Pressure Division. 

—s oe. Se = 
Wellington Street - oo 1 oo 220}... 740| 7 
Bajtakhanna Street He “ Be ON 1,110} 

Wellesley Street . wef @ fone foe | 1,680 

Diurramtallah Street. we { 4 [owe fou. | 1ao0l 
Cireular Road to Sealdah .. i lietied (eda Th ozs 800] ' 
Esplanade, Row through Government 

‘House Compoura _ 430, 660 

Old Court House Strat. voll Je Weed as sooo" 
Tank Square, Noth =. sa Uh ae. Ws 300) 
Clive Street to Clive Ghit.. ral sea[ acc ad ated ase ltbxeso 
Lall Bazar: .- . “ 1 aie Sia 265) 
Lower Chitpore Road. | we | ve Jone |e 1110 
Wood Street ageky yaad | we | ee 680 
‘ ‘ Trunk Maina. 
Pack indo, Band Wee | BP we fw | ow | need 
ve 
Theatre Bond, B. gad W. ae | Sloe 1360) 
220| 8,840) 6,588) -1,¢65) 
4,864] 1,844) 2,980) 
a a — 
ped] 5,184) 11,565] 1,465] Yards, 
. 








18 12 Ineb. 


8 1 








Number of 
Loop. 





« 
No.1, 
West. 


No. 2, 
West. 


No. 8, 
West. 


No, 4, 
Centro. 


No. 5, 
Centre 


No. 6. 


No. 7, 
Centres 


No. 8, 
Centre. 


No. 9, 

Centre. 
No. 10, 
East, 


No. 1, 
East. 


«No. 12, 
East. 


No. 18, 
East. 


. Mirsapore Street. Pee | 
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LOW PRESSURE DIVISION.’ 


Loor on Distaior Pires, Panticunans ano Lanotas wv Yarns, 


‘Name of Street, 


Scbah Bazar Street “y 
Hateolgh 2 fs 


Puttoreal Ghi Street. 
Strand Road, part of 
Durmabatta Street, part of |. 
Nawab Ghit Street 


Rutton Sirear’s Garden Street’) 
Darmahatia Street, purt of .. 
Banstollah Street 

Burtollah Street : 
Cotton Street 


| 
oa 
| 
ad 
Raug Razor Stroot 
Upper Chitpore Road to Soba 
Bhear Street 


Rajah Nobkissen Street 


Rajah Gooroodoss’ Street, aline 
awn through to 

Hindoo College 

Manicktollah and Branches. 





Baranossy Ghose’s Street 


Mooktaram Baboo Street 


Halliday Street 
Colootollah Street 


Upper Circular Road 





Muchooa Bazar Street, part: a 


From Comvralis Stet to Kar-) 

bullah Tank 
Ciroular Road, part of + 
Manicktollah Street, part of. | 
Cornwallis Square, part of .. J 
as 





Sookea’s Street 
Amberst Street pert of ay 





Muchopa Bazar Street, part o 
Cirvulat Koad, part of” 


‘Amberst Street, and by way of 
orth Goweonnah eae 


Bond, part of 





























4 | 2 | d | Diameter, 

4/4) 4 

2° -! oO 

660! ) 

812) 

640) 

874] 

896) $ 

. 148) 

wee 780) 

Sue 336 
*s ps 740! 
wee 586} 
650) 

1,100] é 

80s} * 

1,080| 

1,010] ¢ . 

we | 1,961) 
part) 
964) 

890] 7 

586 

840] 

300 

750) 

ve [| 820 

oye 

880) 

B82) 

1,022 

86 








‘Total, Low Pressure Division, | 26 |* 2,880) 1 
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HIGH PRESSURE DIVISION. 


Loor on Drerarct Prexs, Panrtoviars and Lexotas rv Yaps. 


Number of Loop. ‘Name of Streets. Diameter. 











No.1, * |Armenian Street 

West.  |China Bazar Street, part of 

\Kengra Puttee Street 

Kamul Nyp ke Ber’ 

(Cross Street 

/Moorgehatta Street 

Strand Road, part of 

Clive Stzeet, part of 

\Yackeon’s GbOt Streot 

No.2, [Rada Bazar Stroct 

West. Id China Bazar, part 
joomtellah Street, 

Pollock Street, part of 

|New China Bazar a 

RLuyone’ Range, part 

Swallow Laue" } 

No. §, FairliePlace 

‘West. [Strand Road, part of 

|Clive Ghat Street * 








No.4, Tank Square, Nonth 
West. eo 
= Roh 
(Cone House Street”. f) 
Government Place, North, part || * faeihh 730) 
Wellesley Place fi 
No.5, [Government Place, West ee 220] 
‘West. Hastings’ Street 404] 


IChareh ‘Lane . 
fare Street, part of 
IBanksball. Steet - 5 en 294] 
\Coilah Ghat Street, part of” 615 
ow 
! 








Old Post Office Street am 

Strand Road, pax: of ; 730. 220] 
No.8, [Bow Bazar, from 

Centre. [College Street to Cossitollah |., 
No.7, |Cossitollah Street 

Contze. Lal] Bezar, Duplicate 








|Mission “Row yo 220) 
IMangoe Lane, part ab 280) 
Raneemoody Gully} 7... wie 810) 
& Waterloo Street f L°°P w as 105} 
No. 8, jo Cenet Hoes Fees part... 190) 
Centre. mneemo0' ly on 7 265) 
[Wetaiog Sts and You} } | 268 oe 
7s Lane, part of, ani . 
eae =a} eee ll mites) loags oft 2810 
No. 9, jambaug pane of as 
Contre. |Weaton’s iane . 256 






(Bfhambara Lane and 
[Part of Cossitollah 





























No. 17, 
East. 


No, 18, 
‘South-West. 


No. 19, 
South-West, 


No. 20, 
South-West. 
No. 21, 


South-West. 
No, 22, 


No. 23, 
South-West. 


No. 24, 
South, 


No. 25, 
South. 


Nov 28; 
Wort. 


_ [Royd Street, part 
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Name of Streets. 











(Circular Road from Dhurrum- 
tollah to Park Street and 
Theatre Road 

South Collingah Street, Bast’ 


‘Elliott's Road and Royd Street... 


Loudon Stfeet, part of 

Rawdon Strect, part of 

Short’s Bazar Street, part of. 

Robinson Street 

\Outram Street 

Hungerford Street and part ‘of 
‘Theatre 


London Street, part of 
Cireular Road, part of : 
Hungerford Street, part of 
Moira Street 
jAuckland Square ~} 
|Ravrdon Strect 





Joun Bazar, part 
Chowringhee Road, part 
‘Lyndsay Street 

Froe School Street, part 
Jaun Bazar Lanes 








Joratallao Streot 

Free School Street, part 
Kyd Street 

Sudder Street 
Chowringhee Rond, part 





South Collingah Street, part... 
‘reo School Strect, part 





Ses ES Ea 


Middleton Row and Conc} 
Street, part of 


IChowringhee Road, part 
Middleton Street, part 
Ruseell Street s 





Short’s Bazar Street, part 
Camaae Street, part 
Middleton Strect, part 
HLittle Russell Strest, part 
|Chowringheo Rond 


Harrington Street 
IChowringhe> Road, part 2) 








Cireular Road, part oe 
iElysinm Row 


IDalhbusie Street 
|Camac Strest, ;part 
Victoria Square 
IChowringhee Road, part 


[Strand Road from:Chandpal to 
Fort Point } 











fumber of 
Valves. 





| Ni 


20 
































880) 


220 
330) 


562) 


420) 
« 
465] 


5a 


920) 
« 


520) 











Diameter. 


M5 
‘MAIN ‘PIPES. 
Gaxanst Sounwarr. 
Sow Pessure Division. 


‘Trithk Main ws 80-inch, 1,408 yards, or 470 Pipes. 
mw 4,864", 1,622, 9 feet each. 
18, 134 448 pe 
Woy 2,980 ,, 994 a 
Loop Maing wae Dy 1,830, 610 x 
6 yy 14,908 4, °4,969 » 4 
4 5AM. 7,805 4 
855 1912, 5 688 + 
seer 
we Total ++ 84,660 yards, 





High Pressure Division. 


Tronk Mains... . 2th, 220 yards, or “74 Pipes. 
Ps 1s 3,840, 1280 |, 
2 8585 5, 2862 | 
ce 1465) 489 
Loop Maize eae ie 2214 738 
e 4 a 15,202 5,068 
43 irgi2 3 5,138, 
85 83336}, a779° 
Total ws 87,074 yards, 
Weights. 
Cwt. Qrs, Ibs. , 
470° 80-inch,” 252 0 each, or Tons 509 5 0 
1,606 24 ,, 180 0 ‘es 1,526 8 0 
18 18 3 we 2 0 : 1,080 0 0 
3,856 12 5, 6 2 0 > 1253 4 
sg7 9 4 2 0 3 413 6 2 
100878) 2002 ok 2 1317 % 0 
7543 4 lL 2 lt : 612.17 1 
RAT s 1 o o1 a 202 6 8 
Total Tons... 7,004 14 2 
188 Tho teal length of pipes in Low Pressare Division is 34,660 Yards, 
High Prese we 87074, 
Total... 91,794 Yards, 
or vag ios thas 52 ile 





Sh. The ition of the pipes, &c., in the above arrangement is shewn on the small Plan of Cal- 

ct Ti, Additi a piper fan be inserted into any one of the ‘ loops’ or districts shewn 

moze extended distribution of the water becomes neccseAry, and it is to be borne in 

mind oa in this arrangement are folly equal to the distribution of twelve million 
Ds, DEF. 








the-entire machinery and works at Pulta 
a - ? & 848,774 0 0 





29,084 6-0 
11082 *0 0 


£988,010 0 0 
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he cost of Trunk and District Maine with Valves,. Hydtauts, 
&c,, Se, for distribution according to the foregoing achetne... £110,820 0 0 - 
Deduct Pipes, Valvos«Hydranta; &q, received from England and 





* in part laid for Nimtollah supply w+ 8,644 0 P= 206,676 0 0 
2495,598 0 9 

Engi d Vontangencies, 10 per vent, 8a; oo 76,000 0 0 

gineering and Contnge! ry : x 
Total =... «£878,506 0 0 
196, Banracgrons Surriy. 
"Phe cost $f works for supply of Barrackpore with 120,000 gallons per day, . 

including an elevated tank 50 feet high, and 4,660 yards of 9” Main Pips, is ... £6,500. 0 0 


187. Surrtx ros Dosu-Dum. 


60,000 Gallons per day. 


The cost of 6,600 yards of 6” Pipe with Valves, &o. (an elevated tank will 
not be required as the engines will work constantly with a pressure of 50 feet)... £4,000 0 0 


138, Arrez Comptetion. 
‘The current working cxpenses are estimated as [ollawa:— 


Rs. per mensem.* Re. per donam, ‘Total per annum, 











Plta Works 3510 0 42,120 
‘Tallah Works ‘ 3,877 0 46,524 0 0 
Calcutta Pumping Station a 4,100.0 0 49,200. 0 0 
a —— 137,845 0 0 
Depreciatiof and repair of Works ° deeseeees «20,008 8 0 
Estapuisn ent, 
Re. per mensem. Re, per annum. 
Chjef Engineer +» 1,000 0 0 ~~ 12,000 0 0 
Assiatant Engineer as 600 0 0 7,200 0 0 
1 Head Writer and Accountant 200 0 0 
4 Nativ€ Writers : 100 0 0 
6 Turn-Cocke 600 0 ¢ 
Puokab-pullérs, &¢. es 100 0 C 
1,000 0 0 12,000 0 0 . 81,200 9.0 


Total fe, ... 1,80,044..0 0 


139. If to the angnal working expenses ten per cent. on the cost of the 


works be added for repayment of the loan raised for their constraction a» 870,696 0 0 
ee ei, 
Total, Re... 769/640 “6 0 





a 


___ The total cost of the water as delivered, half st 50, and half at 180 feet jiressust'in Oslguttay six 
million gallons per day, will be about one Rupee per 8,000 gallons, 


140. It is intended te keep the Pipes constantly full and under pressure no as-to xémie Pistexns 


unnecessary. 


The minor arrangement for distribution will form the subject for future repre, 





141. For special purposes a supply by meter offers same adventages, ‘and nof, Whe: tei 
portance in this city ‘would be the pe eh of water as, motive power. for, yal 1 


‘There: are several, forms of water meter which could be adep 
Mr. Duncati; of the Liverpool Waterworks, has beea ured, 
the quaritity of water pascing through them whe emp! to pull 
‘ es diacharged into a cistern it the compound and used’ fer 
riager, &e, 





Lwaiy 


Draft Declaration wader Act FI. of 185%. 

‘Warftzas it appears to the Hon'ble the Lieute- 
nant-Governor of Bengal that lénd is required to 
de taken by Govergment, at a pAblic expense, fora 
blic purpose, tis, for the Caloutta Water-works ; 
tin rey declares that, for the above pupose, a 
plot of land measuring ‘seventeen beegahs ten 
cottahg, more or less, the property of Radhamadhub 
Boral and otbers, si in Mouzeh allah, and 
seconded as holding No. %8, Sub-Division XVIIL, 
Grand Division L, of Kbuss Mehal Dheo Pun- 


channograc, ie required. 
it is bounded oa the North by holding No. 72, 
the property at Buro Modoo Soodan Chattorjoe; 
on the Bouth by a pablio Ime and holdings 
Nos. 74, 75, 17, the properties of Bassandy 
Doseoe, Baro Modoo Soodun Chattorjoe, and Ram 
Doolath irear, respootively; "on the’ ast by 
holdings Nos 67 and 70-1, the proportion gf 
Denoobando Paul and’ Rajah Jadab Kisto Behar 
door; and on the West by the Barrackpore Road. 
This Declaration is redo, under, the provisions 
of Act VI. of 1867, to all whom it may conosrn, 


Draft Declaration under Act VI. of 1857. 

‘Warneas it appears to the Hon’ble the Ligute- 
nant-Governor of Bengal that land is required to 
be taken by Government, at a public expense, for a 
public purposa, riz, for the Caleutta Water-worls ; 

it is hereby declared that; for the above purpose, a 
piece of-land in Mouzah Moneerampore, Pergun- 
Caloutta, District $4-Pergunnabs, meacuring 450 
beegabs, more ot less, is required. 

It is bounded on the North and West by the 
River Hooghly ; ou the South by the River Alluvial 
anf Deyparalf Road; and on the East by the 
Korbulla Gbét and Dhectarah Road. Also a 





Strip of land about 1,400 fect in length and 20 | 


fect. in.width running through gardens along the 
north of the Dhectarah Road and connecting’ the 
land defined above with the Cantonment Road. 
This Deolaration is made, ander the provisions 
of Avt VI. of 1857, to all whom it may concern, 


Draft Declaration under Act VI. of 1857. 

‘Wrrenuas it appears to the Hon'ble the Lieute- 
nant-Governor of Bengal that land is required 
to be-taken ‘by Government, at a public expense, 
Yor a publia purpose, vis. for the Calcutta Water- 
works; -1tis hereby declared that, for the above 
putpose, -w ‘strip of land 70 feet long and 20 feet 
in width ranaing southward from the turn of the 
road from Barrackpure to Calcutta precisely at the 
south-gasternseorner of the Government Park und 
re-joinicg the said road at a distance of 700 fect, 
mibeguring about one beegah,, more or less, is 


nips 


is Dee ismade, andor the provisions 
of Aot Vi. of 1857, to all whom it may concern, 
: i j 
“Draft Declaration under dot V1. of 1857, 
w ‘appecie to the Hov'tie the Lieute- 
nant-Governor.of Peugal that land is required to 


be takes by Goverimant, at a public expense, for a 
rat ops. Tar the Calbstta ‘Water-works ; 

Ghat, for the above purpose, & 
ig: three ‘beegahs eighteen 








South Division, being, respectively, the proportics 
of Mz. W. J. Bamptod, Amanut juramahCommics 
sioners for tha. improvemept of the Town of 
Caleutta, Sonamoney Doesees Hoddinath Dhan} 
Sokeescondory Doseve, Bholanath and Bissonath 
Kurmokur, Rajkisto “Mittér, und Prawnkisto 
Surnokar, 

‘This Declaration is mado, Ander the provisions of 
Act VIL of 1867, to all whom it may conosrn, 


Draft Declaration under Section II. of Act FI. 
of 1857. 


‘Wreness it appoars ty the Hon’pJe the Lieute- 
nant-Governor of Bengal fhat land ia required to be 
taken by Government, at a public expense, for a 
public purpose ; It is hézeby declared that, for the 
above purpose, a strip of land running from the 
Main Road through the Bazar along the eastern 
boundary of the Barrackpora Cantonment, touchifig 
the eastern corner of the Officers’ residences at a 
length of 2,000 fect and width of 20 fect and 
measuring about, two beegabs, more or lees, is 
required. : 

‘This Deelaration is mate, under the provisions 
of Aot VI. of 1857, to all whom it may concern, 


List of Plans, 

Drawing No. 1.—Shewing plan of arrangement 
of engines, settling tanks, filters, &0., ab Pulto, 

Drawing No, %.—Section of aqueduct from 
‘Tallah to Pulta, 

‘Drawing No. 8.—Plan of screw pile jetty for 
Pulta. 

Drawing No. 4.—Plan of settling tank shewing 
arrangement for admiasion of river water, exit of 
clear water, and for cleansing. 

‘Drawing No. 









Drawing No. 6 d. 
~ Drawing No. 7.—Plan and Segtion of aqueduct 
through Barrackpore Cantonment, é 

Drawiag No, 8.—Shewing suction of, Whrrack- 
pore Road and aqueduct. 

Drawing No. bl—Culvert at 4,129 feet north 
of eleventh mile-stone, Barrackpore Road. 

Drawing No. 9.—Aqueduct ,from Pulta to 
Tallah, 

Drawing No. 10.—Plan of eoverd reservoir for 
Wellington Square. 

No. LL Plan of Caleutta—Shewing arrange- 
ment of woter main pipes. 

‘Drawing No. 12.—Detaile of saddle for tho 
crossing Chitpore Canal. 

‘Map of Calcatte.—Shewing latest improvements 
as existing in 1854. 


Tr appears to me that the Town is well able to 
may the annual cost of ite supply of water, say,— 
Tnterest on 50 lacs Ra, 200,000 
‘Working expenses and petty repairs 2,00,000 
Depreciation at 2 por,cent. 1,00,000 








Total... Re. 6,00,000 
say this is raieed partly hy water-rate and partly 
by paymeut for water used. ; 

eg watereraty should over ofl water used for 

the streets and for water ¢3pplied te the street 
stand-pipes and public tanks. 

"Fix the water-rate at | por cent. on the house 

tion, allowing 2,000,800 gallons daily, say 

680,000 gallons for watering twice all the streets 

in which pipes ure laid, leaving 1,8au,000 gallons 
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for general consumption, or at four gallons per 
head for the poorer classes, sufficient for 880,000, 
or threo-fourths of the: population, 
* Tho water-ratee would yield say Rupees 
2,00,000, leaving 4,000,000 gallons for dis- 
tribution of paymenf at a charge which must 
return Rupees 500,000 per annum, that is 
4,000,000 x 863 
—_—— } =No of gallons per Rupee 
500,000 

210 x 73==2,920, or say 3,000 gallons per Rupee. 
One massuck contains fifteen gallons, therefore a 
quantity =200 mussucky would be obtained for 
one Rupee of fure water, whereas at present one 
pice is charged per roussuck, when the water can 
be procnred at no great a Mstance, or only sixty- 
four mussncks of impure wat for the Rupes, and 
in the hot weason the eharge is higher. 

«The next «juestion then will be, would there _be 
enouzh consumers §o pay this very low charge? 

Allow thirty gallons fur each consumer per day, 
and the number of 
consumers required 
would be 134,000 
or about one-fourth 
of the entire popu- 
lation, exclusive of 
the Shipping. 

Considering that Hospitals, Markets, Schools, 
and Public Institutions would certainly take a 
mueh larger quantity, and considering also that 
the Shipping would be large-paying consumers, 
there can be little doubt that this sum would be 
obtained and that the town would afford to pay 
for its Water-Sypply without diffelty. 


V. H. Scares. 





W. B—Thicty gallons por head is 
raid bo be a good etersge alowanen for 
town, but the poorer elasen donot 





sumption of th 
mor tban thirty gullons per Head. 





From Banco | 


Joresxpno Monun Tacone, Honorary 
Seortary, 


iE is Indian Association, to the Hox'sut 
(datedsthe 221d/Febranty 1965) 
Tue Cofumittee of the British Indiin Associa. 
tion observe, that the Justices of tho Peace for 
Caleutta adopted, at their ordinary Meeting of the 
6th instant, w scheme of Water-supply for the 
town prepared By their Engineer, the cost of 
which has been estimated at £570;506, or in 
round sum Rupees sixty lacs, The Justices 
resolved to raise this sum by loan to provide for 
the payment of interest on such loan pending the 
fompction of the works by reserving ten laos 
irom the present Water-supply funds expected to 
amount to fifteen lacs after the grant from the 
Income Tax proceeds for the current year, and to 
apply to the Legislature for the amendment of 
Section LXI. of Act VI. of 1863, sos to render it 
compulsory on the Justices to enforce, at the com- 
pletion of the works, such an annual water-rate as 
shall cover the payment of interest on the Waters 
sopply loun, the current expenses, maintenance 
and depreciation of the workep lexe sach sum as 
my be obtained by sale of the water, 
+ Iti admitted on ull. hunds that one of the 
most pressing apd essential works’ devolving on 
the Municipality is to provide for the:‘eupply of 
good and wholesome drinking water ‘Zo the in. 
beets rf SeTowe, the want ofSwhich has 
lo it and repeatedly urged om the atten- 
fon of the. ‘Manitipal Comniseiene 
mites, theréfore, notice with great {satisfaction 
‘that a scheme as at last been prepatiat to remove 

















thia'‘crying wathof the Town, “4: 


jo the Government of Bengal,— | 


‘The Committee do not pretend to discuss the 
engineging merits of thascheme ; it may be as 
perfect as, the Pufvlic are assured by the Justices, 
any scheme can sbe; but they oaunot forbear 
oxpressing their regret that in maturing this 
scheme neither the Engineer nor the Justices 
seem to have duly borne in ‘mind the financial 
position of the Munjeipslity. ‘They do not fora 
moment dispute the desirableness of obtaining 
Municipal improvements,for Calcutta of the most 
perfect and elaborate description in a most magni. 
ficent and imposing style and meeting, all the 
conveniences of the citizens ; but it is important 
to consider whother all such improvements can be 
eflected with the ordinary and. well-ascertained 
resourees of the Mun ty, even when éarriell 
to the highest practicable state of development, 
or whether their adoption would plaoe it, in abso- 
Jute bankraptey. i 

‘The total income of the Municipality during 
the past year amounted to Rupees 12,561,984, or, 
adding thereto the balance of the previous year 
and extraordinary and special receipts, to Rupees 
14,45,860, while thie total expenditure was Rupees 
13,20,315, leaving a balance ef Rutpees 1,25,045, 
part of which again would be required to meet 
the demands of the past year. When it is 
remembered that the Munieipulity is in the first 
stage of constitutional organfzatitn; that the 
primary requirements of the Town, ‘whether in 
Tespett of drainage, conservancy, or road improve 
ments, have not been supplied, and that its wants 
must increase wil increase of time, ari ite 
charges ewell with the rise in the wages of labour 
and prices of materials, the income indicated 
above, even taking into account‘ite ptobsble 
augmentation owing to increased value of landed 
property hereafter, will ecareely be sufficient {pt 
all purposes of expenditure. 

If it were contended that the completion of the 
Drainage works, the prospect of which was by no 
meana near, would diminish the coneervancy ex- 
penditare, such diminution would scarcely contri: 
bate to the material relief of the Mubicipal Funds 
‘The allotment in the Municipal Budget for 186¢ 
for the sewerage and other pene charges is 
Rupees 3,256,000, and, considering this amouti 
to be the normal expendittre for conservancy 
much of this sum would, the Committee fear, have 
etill to be provided fot even after the completior 
of the drainage works: The Drainage schem: 
cannot, if the Committee are riot misinformed, be 
extended to all parts of. the town o' ‘to the 
smallness of the streets aud other di sy ane 
there dry conservaney must be employed, whil: 
the expenses for removing the offal of the town 
must be incurred as heretofore. «It is,. however, 
not improbable to suppose that the' saving which 
may be effectad by the operation of the ‘Drei 
scheme may, in 8 great measnye, be absorbed a 
the working expiaee ‘and Meprerlsionsaol Werks 
consequent on the few systetti, not ‘to say’ that 
the other iremionts of the. town’ will remain 
in full fovee af they will not ‘in neaber'end 
ragaitade and must be: met: f 
ways and means of the Matisipalit 

on the other bimd, it eannot-be deni 
taxation of the town bas atrondy: beény 
the highest practicable “limi, ; ‘and 
angmentation of it wouldptess on the 




















with » severity whol their 
tally would not eto 
jnoliev to impoaa.- . 
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since tRe introduction ot the gow system, and 
the imposition of the new rates and taxes, has 
nearly doubled, and we need hatdly add that’ the 
burden on the rate-payers’ has increseed in the 
same proportion. 4 
Such beg the present position and future 
prospects of the revenues of the Municipality, it is 
of paramount, importance to consider whether the 
proposed scheme of Watr-supply is feasible in a 
financial point of viel. @ total cost of the 
works, it is estimated, will amount in round sum 
to sixty lacs, assuming, though it is not safe todo 
50, that dite zstual expenses will not exceed the 
estimate, while the annual working charges will, 
it is stated, come to Rupees 1,80,044, or making 
allowance for contingencies to about two lacs, 
which, with the interest on sixty lags at the rate 
of G per cont. per annam calculated at Rupees 
3,60,000, will make an annual charge of Rupees 
5,60,000 upon the Maniciral Funds on account of 
‘Water-supply alone. 
To meet this onormous annual charge the 
Justices have only two means at their di 
Fauthorized by law, riz. to levy a general 
rate of 2 per cent. per annum upon all houses, 
buildings, and lands in the Town, and to sell 
water to private individuals a6 a graduated scale 
of rates. ‘The produce of the first mentioned rate 
may be calculated at Rup.es 1,75,000,. considering 
that the entire proceeds of the bouse-rate at 10 
per cent, did not yield Jast year more than Rupees 
8,51,615,—a sum which would not cover wholly 
the annual working expenses of the scheme under 
notice, . What may be the yield by sale of water 
theTommittee, in the absence of any specifi ; 
are unable to estimate, though they feel persuaded 
that it will not como to a large figure. In the 
first place, the prospect of an extensive sale of 
water in the Northern Division must be very 
remote in tae presence of deep-rooted projudices 
which exist among orthodox Hindus, not to suy 
that the circumstances of the bulk of the Native 
inhabitants of the town will searecly permit them 
to pay for tho luxury of obtaining water at 
high pressure, In the second place, although the 
European inhabitants will readily appreciate the 
advantages of the supply of water at high pres- 
sire, the Committee aro ctill not without doubt 
whether middle class Europeans, by far the 
most numerous if the town, to whom the present 
costliness.of living ie a matter of serious concern, 
will bo equally willing to bear a double tax for 
the sake of obtaining water at high pressure 
when they will obtain equally good water at low 
pressure without any addition to the general water. 
rate.’ But whatever may be the yicld by sale of 
> water, it is sure to leave a large deficit on’ Water- 
supply account, whieh cannot be met without 
resorting to fresh and heavy taxation. So far as 
the Committas now perceive, a water tax of more 
than 7 per.cent, will Le necessary to provide for 
an annual of early six lacs, not to say 
bees no-tmeans wil’ be left to re-pay the loan 


Té-needs be add.d that the above calculation has 
‘Veen tnade on an assumption that the actual cost 

















will not exesed the estimated amount; but the | 


Committes, with due humility, confess that they 
‘“SWry-.ciuctant to repose faith-in the etimates of the 
Caloutia: Municipality. ‘The-sviginal timate for 
causing sbut i theme, it may 
romamtend, wae goeemssaieGhs com peratiedly 
‘modemtd gum of Rupees 82;85,000 after the same 


being tosted by competent apd erninent ungineers ; 
but the actual cost, it is now hglieved, will exceed’s 
crore, if not a crore and a half, though it is feared 
that the benefit of improval drainag cannot be 
extended to all parts of the town.” Ag regurds 
the estimates of Water-supply thyy have been in- 
creasing in amount in such proportion, compaced 
to the increased income of the Municipality, as 
to place the realization of the scheme successivey 
beyond its reach. Kirst the Drainage Committee 
estimated the cost at Rypees 11,55,000, to meet 
which the Municipality bas nd&\ more than 
enough funds in hand; thei the preseut Corpora- 
tion estimated it at forty Ines, and now they 
estimate it atsixty ‘acs, “Be that ag it may, the 
Committee have grave doubts whether the actual 
cost will not exceed the estimated amount. Mf 
such should prove ultimately to be the case, as the 
Committee believe it will, the proceeds of # heavy 
water-rate of even 7 per cent, would not mect the 
total requirement, 

The Committee have not adverted to other 
loans which the Justices propose to contract for 
purposes of drainage worke and city improve- 
ments. What the actual cost of these works and 
improvoments will eventually come to it is im- 
possible to say; but if the whole permanent debt 
of the town, on all accounts, should reach two 
crores, by no means an improbable inference, 
the whole of the present income of the Munici- 
puity will stand pledged fur interest on that debt 
the rate of 6 per cont, per annum, Such o 
state of things, the Committee neeu hardly add, is 











| deoply to be regretted. 


At remains for His Honor the Licutenant-Go- 
vernor to eonsider whether he should seal with his 
sanction a fin policy of such a dangerous 
teudeney ; whether he should allow the Municipal 
Corporation to impose such- an unfair aud un- 
warrantable obligation on posterity, und whether 
he should consent to the crippling of the resources 
of the Municipality toa degree rendering it almost 
impossible for the successors of the piesent Com- 
joners to undertake the responsibility of ad- 

ing ite affairs, . 

‘he Committee have observed above that the 
supply of good drinking water has Jong been a 
erving want of the town, Nor are they unaware 
that a eopions and diffused Water-supply is con- 
sidered essential to the efficient working of the 
Drainage scheme. But the question is'whether 
this two-fold object eannot be met by a scheme 
consistent with the means of the Municipality. 
The town cannot allerd for that elaboratencss 
which the Eugineer has designed, All that the 
is wholesome water for drink, 
y of the Municipality to. eon 
sider whether it eould not be supplied ata moder 
yence. ‘This qnestion was discussed by the 
rainage Committee aypuinted in 1856, who put 
the issue in the fyllo&ing pertinent form :— 

“Whether by a system complete in itself and 
supplying filtered water to all parts of the city at 
high pressure, or whether, consideriag the habita 
and ptejndices of the people, and the systems 
adopted iu Continental Europe, where more is 
drawn from public fountaing than in English towns, 
it will bo aufficiont to extend the system which is 
now in operation and supply water to tanks and 
fountains in the different parts of the city by so- 
veral engines of smaller power situated at different 
and favor able points along the bark of tae river, 
































or by one large engine.” 
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The Drainage Committe had two schemes be- 
fore them, riz. one prepared by Mr. Simms, Cone 
sulting Engineer t) Government in February, | 
1847, and another, u seodification of Mr. Simms’, 
designed by Hawkesley, Civil Engineer, andCaptain 
G.B Young, of the iyineers, m February 18 
wis of Mrr Simms, who, 
like Mr. Clark, proposed to pump up water at 
Pylis, wassrxiy-seven lies, and based on sound 
phneiples, and elaborate as it was the Dra 
Committee rejected it on the round of its exp 
siveness. 'Piweate cougSerations which led the 
Committee tom the 
scheme of My Sims 
tothe pre ijslosgons 80 
‘Phe estimate of the scheme of Mr. 
iey and ( 1. Yous, who also 
proposed ‘to obt was sixteen 
Tues, Inte the reduced th 
estimate ti Rupees 4100 by making farther 
modifications in order to bring the east: within the 
meaus of the Municipali 

Tue necessity of a eheap system of Wi 
supply for Culeutta is mow ais great as it was be 
fore, Bat this point, it s aas_nor sulliciently 
considered by. the Justices. “On the contiary th 
motion for the adoption of the Report of th 
Engineer with the recommendations of the Water- 
and Finance Commit wos carried with 
such hot haste at the Mecting of the 6th Febru- 
ary, uotwithstanding a psaposition fir adjourn- 
ment duly woved and seconded, that the Com. 
mitee are not without donbt whether this vitall 
important. question reevived that, attentive eon- 
sideration from the body of the Justices whieh 
80 eminently deserved 

In the humble judgment of the Committee 
the proposal of the Drainage Committee, the 
principle of which they believe is recognized in 
the Continental gysiems, to “suply water to 


























others 
apply with 




































































tanks iy! fountains in the different, parts of 
the city by several engines of smaller power | 
situated at ediflerent and favorable points along 






e bank of the river 
catitled ty great’ weight. 
this proces ausliay to the Drainage scheme, 
as the Drainage Committee proposed to do, and 
supplementiuis 1 with a system of tauks, the re 
quirement of the town, tite Committee yenture 
to think, may be without subjecting it to 


by one large enging, 
it. By render 







is fy 




















sheavy ion, ‘The orizzinal estimate of the 
Drainage Committee for Water-supply nay be 
maie the basis, with such additions us may be 





required by further modifications as well as by the 
present increase in the price of labour and mvateri« 
als, ‘The Water-supply Funds, amounting to 
fifteen lacs, will doubtless go a great w: 
meet the expenditure. 

A system of tanks will be attended with a 
double advantage. It will Jead to the opening of | 
Jarge squares, sucuring free"v@ntlation of air, and | 
thus promoting the general ealubrity of the Cown, | 
The Northern Division, which, by reason of its 
overcrowidednats und small streets, is closed against 
she uecession of freak hir, and which, within ite | 
whole area, has only two squares, will groatly 
Denefit by the propiicd eystem, ‘The squares and 
tanks will, on the other band, pay not # little of 
the expenses likely to he incurred by tho sale of 
surplus land, while the increase which will neces~ 



























Committee do not bclicve it is contemplateddy tho 
Justices to form the opening of tanks and squares 
part of the scueme of Water-supply under 
notice, and if these improvements are fo be carried 
out in addition to the proposed water-works, they 
must involve su additional out 

‘Phe tanks may be faled with river water ip the 
months of December, January, and February, so 

‘is to give a full supply fer the succeeding threo 

or four months when the water is less fit fur drink, 

while rain water may be stored in them from July. 
to October. If nevessary, and if the funds of the 

Municipality will allow, some of the tanks may 
verted into filtering reservoirs. 

Phe Committee do not believe objection will bé 

tuken to the system on the ground of the supply 

mited to tank@and fountains when tanks 

x opened on the Maidan for the purpose of 

supplying the population in the Fort with drink. 

ing water. IL is (rue (hat water will. be supplied 
tothe Fort at hizh pressure, but if those who 
want to enjoy the lusury will not grumble to pay 

{inv it, twill Ly no aneans be difficult for the 

Municipality t6 make the necesary arrangements, 

as has been done in the case of. Gas light. 

What the Comittee wish and hope to see practi- 

by the Justices is that the whole 
not be burdendd with a tax for 

nience of a fevy * 

It is superfluons for the Committee to observe 
¢ pwhibition of the practice of throwing 
into the Hooghly, coupled with the 

cessation of discharging night-soil into it, cone 

templated by the Justices, is ealeulated greath 
to purify the river-water, and wher? it wil ettle 
in tanks it will doubtless bo more fit for drink 

than now. . 2 

‘The Committee are glad to notice that such 

distinguished seientific men as Drs. Chevers and 
advocate a system of tanks for 

ng Calcutta with drinking water. Dr, 
are was requested by the Municipal 

Commissioners to report on the water 

of the Hooghly, and after a patient and careful 

examination and aualysis pronfanced the Maidan 
tank water superior to the river water. After 
stating his opinion on the water of the severa 

Maidan tanks Dr, Macnamara remarks— ° 

“Dr. Chevers bas proposed that the Maidan 
should be used as a* gathering ground for the 

Water-supply of Caleutts, Ile is, 1 believe, con- 

firlont that the supply would be ample, and as 

there can be no question as to the superiority 
of the Maidan tank water to that of the Tiver, 

T hope the Municipal Commissioners may think 

it even yet not tov late to give Dr. Chevers’ pro- 

posal a fuller consideration, I guspect the Buro- 
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| pean community will always usctthe Maidan water 





nce to an} 


in preferet 
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‘ y that cgn be supplied from 
the river.” by ig 

Ivis to be regretted thate the proposal of Dr. 
Chevers, supported au it is by a Chemist of Dr. 
Macnamara’s authority, has Ayt received due con. 
sideration from the Jusgice\ No allusion has 
bean made 0 it in the Report of the Engineer, 
nor in the Proceedings of the Drain, ite 
tee of the Justices. ee Coen 

Tho Committee dec& it due to observe that 
the bulk of the rate-paycrs of the toBiurearc 
Hindus, and, knowing as they do the prejudices 








sarily be cffected in the value of lands and houses 
in thei® vicigity will indirectly contribute to 
swell the procegds of the House Tax. The 





which exist among their orthodox countrymen’ to 


| the use of “ pipe-water,” they submit it cannot 


Le fair to adopt a system of Water-supply to 
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which niac-tentha of the inhabitants will havo 
religions ohjevtion, but fot which they will, as a 
matter of course, be taxed. ‘Thissobjection would, 
however, be obviated” by carrying out a system 
of tanks proposed above. ‘The Cominittee need 
not: repeat thag: the supply of water required for 
nuirg works may be provided by the extension 
of the scheme already in operation in the town. 

The Justices, it appears, hold out no et 
ment to private entergis® for undertaking the 
works. ‘They have endorsed the recommendation 
of the Water-supply Commitive, the reasons of 
which have'not, been stated, “that the 
out. of the schéme ought not to bo placed in the 
hands &f any Water Company.” The Committee 
donot see the propriety of this restriction. ‘That 
it isgfar mage economical in the end to have public 

ants exernied by a private Company than by the 
diroet agency of the Goverament. or the Manici- 
pality will, the Committe submit, seareely admit 

rious doubt. IF it be’eontended that. a pri- 
ays works with an eye to profit, 
of great economy in ity opera 
tawr the Munivipality isseeared 
g above the amonat 
‘This position is markedly iiustrated 
hy the Drainage works, the original estimati of 
which was Rnjes %2,85,000, but the actual eost 
of which, it # feared, willyreach four times that 
amount. ‘There have not been any material modi- 
ications of the scheme, while large as hus been 
the ingrease in the valu of laliour and ‘materials, 
the enormous difference between the original esti. 
mate and the actual cost cannot, the Committees 
“with propriety be wholly attributed to 
use, 

“Phe Committee 
have the goodness to move 
naat-Governor to take { 
suggestivus.iuto considerition, and, in 
of the powers vested in him by Section 
of Act VIL of 1863, to reqnire the Justices to so 
modify their schemes as to admit of its exeention 
wil 
on the town beyorl what has already been sune- 
tioned by law Tor purposes of Water-supply, as 
well as of the opening of tanks and squares 
Yerted to above. The Committee need hardly 
observe that they submit the foregoing ob: 
tions with all ‘the diffidence of unpro! 
men, being confident that, whatever scheme may 
meet with His Honor’s approval, His Houor 
will not overlook the paramonnt importance of 
combining economy with eflicieney. 




































































accordingly request you will 
is Honor the Lieute- 
















































From the Hox'uve A. Epes, Secretary to. the Government 
of Bongal, to the Phairman of the Justices of the Peace 
for the "Town of*Culoutta,—(No. 1532, dated the 13th 
March 1865.) 

I Ax diascted to acknowledge tho reevipt of the 
letter from the Scer@inry tu the Justices of the 
Peace for the ‘Town of Calentta, No. 124, dated 
the 9th ultimo, with its enclosures, regarding ‘a 
sebeme for the supply. of water to tho Town of 
Calcutta-propare by Mr. Clark, the Engineer to 
the Justices, and adopted by them at their 
ordinary Meeting on the Gth ile, 

u reply Lam desir€d to state that, though 
me isposed to admit that Mr. Clark’s scheme 
degerves all that has been said in its favor by tho 
Justices, the Lieutenant-Governor is unable to 
aceord to it his sanction, under Section $3, Act 
Act VI. (B. C.) of 1868, until he is in possession 














of the information necessary to enable him to 
judge whether the Town of Calcutta is able and 
willing to pay for so expensive and elaborate a 
system of VW upply. ‘ 
3. The Lieutenant-Goversor canneé, on the 
very meagre information furnished in the Sccre- 
tary’s letter, sanction any sug) amendment of the 
Municipal Act as that which the Justices pro- 
pose, the practical effect of which would be to 
place in the hands of the Justices the power of 
imposing arate, without, limit, sufficient to covers 
the interest on the ontlay for the first constru 
Yon of the works, their® maintenange, deprecia. 
| tion: of stock and plant, and the working e 
| penses of the evstem. The charges under these 
| heads for Mr, Clark’s scheme,—oven il’ the Bsti 
x mates be not ex- 
. ginsoni ceeded, which ex, 
perience shews 
they are not at all 
unlikely to be— 
will be no less than 
Rupees 6,00,000% 
just about half the total revenue of 
ity from all sourees during the past 
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4. How the Municipality propose to provide 
avy revenue at all for the Water-supply is not 
from the Report of the Justices, but appa- 
rently it is proposed to raise a certain amount by 
rate and to trust to the sale of water for the 
balance, What the Licutenant-Governor wishes 
to know is the proportion of this annual charge 
of six laes of Rupees which the Justices expect to 
raise by each of these methorls reapevtively, and 
the data they have to warrant their incurring this 
y expouse in reliance on a large sale of water. 
De presumed that, before asking fur the 
| sanction of Government, a fall and careful Esti- 
| inate was prepared by the Justices of the mumber 
of persons who would purchase the ¥ater supplied 
by Mr. Clark’s scheme, and the price they avonld 
he able to pay for it, and it is necessary that the 
Government also should have some feliable in- 
formation on this point. 
| 5 Inconsidering the Estimate it should be 
' borne in miud that the majority’ of the Native 
inhabitants of the town must be supplied with 
| water withont charge by means of tanks, which 
will have to be filled from the pipes, Aimongst 
the more wealthy also, and even amongst the 
Enropeans, it may be expected that there will be 
many who prefer to continne the use of water for 
| drinking purposes from some tank from which they 
{have for years been in the habit of obtaining 
their supply. 

G. From such information as the Lieutenant. 
| Governor hus been able to obtain, His Honor 
| belioves thnt a water-rate at 2 per eent. wifl give 
arevenne of two Inca of Kupees at the outside, 
jand for this rate if $20,000 gallons of water be 
supplied for watering the streets, and 1,820,000 
for the free consumption of the poorer classes at 
fonr gallons per head, that is to say, for 330,000 
souls, or three-fourths of ghe poptlation of the 
city, 4,000,000 gallons of water remain to be sold 
at arate which shall produeg between 4 and 5 
lace of Rupees a year. The number of paying 
consumers necessary to ensure this reveune at the 
rate of thirty gallons per head will be 134,000, or 
the remaining one-fourth of the population, 
taking the charge for the water to be 3,000 gallons 
or 200 mussucks for the Rupee. { am tb enquire 









































